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I?  R  E  F  ACE 


A  few  ycar3  since,  when,  for  reasons  unnecessary  to  be 
repeated  here,  it  was  thought  advisable  that  the  South  should 
have  the  preparation  of  her  own  educational  literature,  the  author 
was  asked  to  aid  in  the  enterprise  conducting  to  that  eud.  At 
first,  as  not  being  exactly  in  the  line  of  his  professional  service, 
he  declined;  but,  after  due  deliberation  and  consultation,  he 
assented,  and  his  earliest  contribution  is  the  volume  which  this 
preface  introduces.  In  offering  this  he  begs  to  say,  that  while 
a  long  scholastic  experience  lias  given  him  peculiar  facilities  for 
his  work,  his  deep  interest  in  the  proper  training  of  the  young 
has  materially  aided  in  what,  he  trusts,  will  tend  to  a  good 
result.  Nor  does  he  now  hesitate  to  affirm  that  it  will  be  a 
source  of  the  deepest  gratification  to  him,  if,  through  his  humble 
agency,  any  text  book  of  the  section,  which  has  developed  the 
most  malignant  principles  and  exhibited  the  crudest  practice, 
should    be    forever    excluded    from    a    Southern    school. 

In  the  preparation  of  this  volume,  the  author  has  been 
gui'ded  by  what  he  understood  had  long  been  needed — a  simple 
and  comprehensive  work — one  that  could  be  studied  both  with 
profit  and  pleasure.  He  hopes  td  have  reached,  at  least  partly, 
what  seemed  to  him  desirable.  The  books,  and  the  most  popular 
ones,  which  the  Northern  market  has  in  immense  numbers 
exported  to  the  South,  have  very  glaring  dcfccKs,  especially  in 
the    attempt    to    teach    too    little,    and    r.gain    too    much.       Thp 


VI  PREFACE. 

consequence  lias  been  embarrassment  to  tbe  common  order  of 
minds,  and  a  tendency  to  make  a  most  pleasing  science  an 
occult  study,  and  a  useful  and  necessary  branch  of  science  a 
distasteful  task.  In  this  way,  that  course,  without  which  no 
education  is  complete,  either  in  its  relation  to  the  sciences 
connected  with  I  he  reasoning  powers,  or  in  its  practical 
addresses  in  commercial  engagements,  and  in  the  daily  appli- 
cations of  domestic  finance,  is  made  to  sustain  a  most  depre- 
ciated   stand. 

It  has  been  the  author's  aim  to  avoid  prolixity.  To 
acquire  numerical  skill,  a  pupil  should  not  become  weary  of 
his  work.  Arithmetics,  generally,  because  too  long,  are  tire- 
some, and  the  end — which  the  scholar  always  has  in  view — - 
appears — 

"Tho   weary   wild,    that  lengthens   as    wc   go." 

This  book  is  purposely  short,  and,  as  for  the  most  part,  the 
secret  of  scholarly  success  is  the  culture  from  the  review — 
the  nail  to  fasteu.  science  to  the  mind — it  should  be  repeat^ 
edly  used  before  the  higher  volume  of  the  scries  is  taken  up. 

It  has  been  an  additional  aim-  to  give,  at  each  progressive 
step,  clear  explanations.  In  these,  when  it  could  be  done, 
the  rule  for  operations  is  introduced,  and  by  this  plan  has 
been  avoided  what  to  young  pupils  is  a  very  mystifying  and 
objectionable  part  of  Arithmetical  study — the  dry  formula  of 
directions.  In  regard  to  the  explanations,  much  must  be  left 
to  the  teacher,  and  ho  is  an  unintelligent  one  who  does  nofc 
make  plain,  by  illustrations,  certain  truths,  which  no  Arith- 
metic, unless  it  be  expanded  to  an  unreasonable  length,  could 
communicate.  In  this  connection  it  may  be  well  to  say  that 
it  would  have  been  perfectly  easy  to  have  introduced  a  very 
frequent     analysis,     and    with    it    have    blended    questions,    after 
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the  manner  of  somo  Arithmeticians,  in  order  to  combine  the 
mental  and  written  departments  •  but,  after  trying  all  forms, 
hia  experience  has  held  it  preferable  to  keep  them  .separate. 
When  too  many  things  are  presented  together  thero  is  'con- 
fusion, and  the  contemplated  object  is  not  secured.  Tor  the 
encouragement  of  the  pupil,  even  if  his  be  not  a  mind,  strictly 
speaking,  mathematically  framed,  it  may  be  said,  if  he  have 
well  studied  the  Intellectual  volume  of  this  series,  h"  can 
hardly  fail,  by  the  time  he  has  completed  this,  with  its  review, 
to  comprehend  to  a  fair  degree  what  Arithmetic  has  been 
defined,  the  art  of  numbers,  and  the  science  or  knowledge  of 
computation. 

The  marginal  notes,  it  is  thought,  will  prove  highly  useful 
and  acceptable  as  a  ready  index  of  subjects  and  a  form  for 
questions,  without  the  formality  of  their  shape.  This  new 
feature  has  received  from  intelligent  teachers  very  gratifying 
approbation.  The  divisions  into  Introductory,  Higher,  Frac- 
tional, Proportional,  Commercial,  Ivadical  and  Miscellaneous 
Arithmetic,  it  is  hoped,  will  be  a  help  both  to  the  scholar 
and  instructor.  For  the  convenience  of  the  latter,  a  key, 
containing   answers?   will    accompany    the    volume. 

Columbia,  S.  C,  Feb.,  18G4. 
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SECTION    I. 

SIMPLE  NUMBERS. 

Article  1.    Arithmetic — a  Greek  derivative — signifies  Ami « i ■  -  de- 
si  nip  I  y  the  art  of  numbers.      It  is  now  understood  to  com- 
prehend   in    its   expression   the    science   or   knowledge    of 
computation. 

2.   A  number  is  what  is  used  to  describe  a  quantity,  and  yvh.iMkainnhei- 
is  either  a  unit,  as  the  number  one  ;  or  a  collection  ol  units, 
as  two,  ten,  one  hundred. 

'  B«  A  number  is  either  simple  or  compound.     It  is  simple  Xumi.. 
when  it  expresses  a  single  collection  of  things,  ixsfive  trees  : 
compound,  a.  collection  of  varieties,  as  (ice   trees  and  sir 
apples. 

4.  Arithmetical  science  shows  the  values  and  connections  Antinm  tifai 

...  ...  ,         /-  .-chmici"  and  an 

o!  numbers  :  art,  their  structure,  either  m  complex  form,  or  explained. 
common  relation. 

5.  An  arithmetical  operation  is  work  done  by  the  employ-  An  <>iHiau.,n: 
ment  of  numbers ;  the  result  of  the  work  is  the  answer. 

6.  A  rule  is  a  direction  to  a  result';  and  a  sum,  the  pro-  \  niie:  a  sum. 
posed  problem  for  the  exercise  of  a  rule. 

7.  The  analysis  of  a  sum  is  its  separation  into  component  a  sum  nnai- 
parts .  "  "  ' 

'8.  There  are  sir  different  names  in  arithmetical  use,  and  The  unmixr  <->i 

...  '  .      •"  ,  .  ,  ,   .  77  the  arithmetical 

what  they  express  is  more  or  less  introduced  into  alt  opera-  i,:,Ms.  ami  ex- 
lions  not  simply  elementary :  these  are,  tent- 

9.  Notation,  Numeration,  Addition,  Subtraction,  Multipli-  A^^'^j'1  ''"" 
cation  and  Division. 

10.  Notation — the. simplest  expression  of   a  number — Notation  de- 
shows  how  to  read  or  write  an  arithmetical  proposition. 

Hi  The  form  in  which  an  arithmetical   proposition    is  Three  form-  ...: 
given,  is  in  letters,  figures,  or  words :  the  first  is  known  as  notil"°"- 
Roman  notation  ;  the  second,  Arabic  ;  the  third,  Verbal,  or, 
as  when  we  write  five,  fifty,  fire  hundred. 

12.   The  Roman  Notation  employs  seven  capital  letters  :  Reman  nota- 
taus  I,  expresses  one :  V.  fire;  X,  ten;  L,  fifty ;  C,  one  t,on- 
hundred  ;  D,  fire  hundred ,  and  M,  one,  thousand.     From 
these  we  have  the  following 
1 


Roman  nu- 
merals. 


1. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV 

XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 

XXII. 


NOTATION. 

)F  ROMAN  NUMERALS. 

1. 

XXIV- 

24. 

2. 

XXV. 

25. 

3. 

XXIX. 

29. 

4. 

XXX. 

30. 

5. 

XL. 

40. 

6. 

L. 

50. 

7. 

LXX. 

70. 

8. 

XC. 

90. 

9. 

C. 

100. 

10. 

CCC. 

300. 

11. 

D. 

500. 

12. 

DCCCC. 

900. 

13. 

M. 

1000. 

14. 

MD. 

1500. 

15. 

MDC. 

1600. 

16. 

MDCLXV. 

1665. 

17. 

MDCCXLIX. 

1749* 

18. 

MDCCCXVI. 

1816. 

19. 

MDCCCLVII. 

1857. 

20. 

MDCCCLXII. 

1862. 

22. 

MM. 

2000. 

Cerca  c  expres-      14.   When  two  or  more  equivalent  letters  are  united,  or 

wnif™311  when  one  of  less  value  follows  one  of  greater,  we  have  an 

expression  of  their  connected  worth  ;  thus,  XX  equals  20 ; 

XLV,  45;  but  when  a  letter  not  equivalent  comes  between 

two  of  greater  value,  it  is  to  be  subtracted,  or  taken  from 

that  which  follows;  while  its  remainder  must  be  added  to 

that  which  preceded  it ;  thus,  XIV  equals  14 ;  CXL,  140. 

certain  expres-      15.  Sometimes  a  letter  of  lower  value  stands  at  the  left 

Kions explained,  of  one  of  higher;  then  the  difference  of  their  worth  is 

expressed  ;  thus  IX,  or  one  from  ten.  equals  9  ;  XL,  or  ten 

from  fifty  equals  40. 


Exercises  in  Ro- 
man notation. 


EXERCISES    IN    ROMAN    NOTATION. 


16. 

Six, 

Eight, 

Eighteen, 

Twenty. eight, 

Thirty, 

Forty- nine, 

Eighty-four, 

One  hundred  and  ten, 

Five  hundred  and  thirty-three, 


VI. 


XMX. 


NOTATION. 


1TM  •!«■    iM'lall 


Six  hundred  and  nine,  DCIX. 

Seven  hundred  and  fourteen, 

One  thousand  and  nineteen, 

One  thousand  eight  hundred  and  sixty-two. 

17.  Arabic  Notation  is  the  method  to  express  numbers 
by  figures.      Ten.  are  used,  but  the  first,  0,  is  called  indis- 
criminately' a  zero,  cipher,  or  naught.     When  by  itself  it  Tin  < -ii.il. ■  ,. 
signifies  nothing  ;  but  when  combined  with  other  figures,  it  siri"i  »-it h'  \!!iil.'- 
is  in  name  alone  a  cipher.     The  figures,  exclusive  of  the  0, 
are, 


6,       7,        8,       9, 
six,  seven,  eight,  nine, 
written  beneath,  as  just 


-  iiiMi 

■UITO- 

i''  mim- 


manu.     i>i 

ni::    tfii    m 


■:Nr,|. 


18.  1,       2,       3.        4,       5, 
one,  two,  three,  four,  fivi 

and  each  represents  the  numbe 
given. 

19.  There  is  no  single  figure  to  express  the  number  ten.  Tin- 
Hence  we  are  obliged  to  place  an  0  at  the  right  hand  of  1  ;  ^I,"1 
thus,  10  is  ten. 

20.  The    value    of  a    figure    is    increased   ten-fold    by  h,,«-  Vai 
removing   it  one,  place  towards  the  left ;  a  hundred-fold  by  ""'" 
removing  it  tiro  places  :  a  thousand,  by  removing  it  three, 
and  so  on. 

21.  The   figures  of  large    numbers  are  more  easily  read  Srpanition  . 
when  separated,  by  commas  into  periods  of  three.  numini-. 

*  22.  By  the  method  in  common  use,  the  first, or  right-hand  Xain.-an.ii 
period,  contains  units,  tens  and  hundreds,  and  is  known  as  mating  pl'ri 
the  period  of  unity;  the  second  contains  thousands,  tens  of 
thousands,  and  hundreds  of  thousands,  arid  is  known  as  the 
period  of  thousands  ;  and  the  third  contains  millions,  tens  of 
millions,  and  hundreds  of  millions  :  and  so  on,  according  to 
the  following 


23. 


NUMERATION  TABLE. 


~o 

•* 

Cfi^ 

a 

s 

ft 

o 

a    - 

o 

=  t; 

Cft 

izz     *• 

•— »   aT 

o  c 

C 

^— i    en 

5  J 

s.i 

J3    ctf 
Eh    S 

7^ 

<*-  iiE 

%-  s 

t~  o 

-— 

O  " 

o  ™ 

o  -c 

, 

E*    „ 

tn  P* 

XT.    '*• 

»E-< 

W/ 

X 

°  3 

£   o 

CO 

dred 
s  of 
ions, 

I*2 

£ 

en  ^z 

"a    en 

o 

^    •/: 

— 

^3    arT 

u. 

C  ~— 

s  = 

*""j 

—    —  — ; 

_      r» 

c 

C    c 

T^L 

<v  "C 

2.  « 

>^2 

So--; 

2.    c 

r^ 

3     D 

^ 

Hh 

ffi&H 

B3 

KHS 

H-  1_ 

r-< 

EH 

>— ' 

5  9, 

6  9 

5, 

5  6  3, 

8  0 

1. 

0   1 

0 

"itli  prrioil. 

.  4th  iioriod. 

:m  i^ii,.,!, 

1M    p.TI 

.-.(i. 

1st  lion 

o.l. 

Tritli'iiis. 

Billions. 

.Mlllh'll-. 

Tli. Mi-. 

n.i- 

iW 

,. 

Tin 

Mb! 


iiimenuioii 


NUMERATION. 


Value  i>r  tho 

><n  table'. 


Tin- 

table  ( 

X- 

tend 

edit'  in 

•r-es- 

sary 

Nun 
linei 

eualkn 

d>.- 

Figures  of  < 

■aeh 

period. 


To  read  num- 
,beix. 


24.  Expressed  in  words,  the  value  of  the  figure  '"  <he 
above  table,  is  fifty-nine  trillions,  six  hundred  and  ninety-five 
billions,  five  hundred  and  sixty-three  millions,  eight  hundred 
and  one  thousand,  and  ten. 

25.  By  the  adoption  of  a  name  for  further  periods,  this 
table  can  be  indefinitely  extended.  For  common  purposes, 
it  is  sufficiently  large. 

26.  Numeration  is  simply  the  art  of  reading  numbers 
that  have  been  expressed  by  figures. 

27.  Each  period  always  contains  three  figures,  except  the 
last,  which  may  have  one  figure,  or  two  or  three  figure's .  In 
the  table  given,  it  will  he  seen,  that  in  the  fifth  period,  no 
hundreds  are  given. 

28.  To  read  numbers  : 

I.  Separate,  by  a  comma,  the. number  into  periods  of  three 
figures  each,  beginning  at  the  eight  hand. 

If.  Name  the  order  of  each  figure,  beginning  at  the  right 
hand  ;  as  units,  tens,  hundreds,  and  so  on,  to  the  extent 
required. 

III.  Then  commence  at  the  left  hand,  and.xead  each  period 
as  if  it  stood  alone. 


TC\'El!f;iSES    IN    NUMERATION. 


Exercises  in 
numeration. 


To  writ::  mim- 


29.  Let  the  pupil  separate  by  commas  the  following  num- 
bers, viz ;. 

468765201 

32575654321 

718950 

980674112 

6785403 

25687145 

112543764 

22789532140 

3642005428 

5001400 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


48 

11. 

127 

12. 

5654 

13. 

9705 

14. 

32693 

15. 

57865 

16. 

69432 

17. 

234356 

18. 

785643 

19. 

305400 

20. 

30.   To  write  number*  : 

I.  Commence  at  'h-  lei?  hand,  and  write   each  period 
order. 

II.  When  a  full  vacant  period  o-curs,  ciphers  must  o,z 
'he  space., 


in 


Note. — With  a  little  caro,  the  pupil  will  be  able  to 

number.     Let  him  remember  that  each  period  is  to  be  ern^  """I 

When  no  number  is  given,  a  cipher  must  be  employed.  No V'  '? ^ 
or  hundred  must  be  left  without  expression.           '  '"  '  '   ,m 


NIIMHKATIO?). 


KXA31PLKS. 


31. 

1. 

2. 
3. 
4. 
5. 
6. 

.7- 
8. 
9. 

10. 

11. 

12. 

13. 


14. 
15. 

16. 

17. 

18. 

19. 


20. 


30 


602 


100,000 


Write  the*  fbllnving  in  figures  : 

Twenty-five, 

Thirty, 

Seventy-eight, 

Four  hundred, 

Six  hundred  and  two, 

Nine  hundred  and  sixty-five, 

One  thousand  and  one, 

Fifty-three  hundred  and  fifty-six, 

One  hundred  thousand, 

One  hundred  thousand  and  eighty, 

Six  hundred  thousand  and  two, 

One  million,  three  hundred  and  twenty-one  thou- 
sand, 

Two  hundred  and  twenty-five  billions,  four  hun- 
dred and  sixty-three  millions,  seven  hundred 
and  ninety-eight  thousand,  two  hundred  and 
thirty-four. 

Three  billions  and  sixty-five,  3,000,000,065 

Nine  billions,  two  millions,  twenty-five  thousand, 
one  hundred, 

Forty  billions,  one  hundred  and  twenty-seven  miH- 
iotns,  and  ninety. nine. 

Three  trillions,  sixty-one  thousand,  and  seven. 

One  hundred  and  twenty  bjllions,  one  thousand, 
and  one  hundred. 

Twp  billions,  twenty-two  millions,  two  hundred  and 
twenty-two  thousand,  two  hundred  and  twenty- 
two,  2,022,222,222 

One  trillion,  one  hundred  thousand. 


ICx;imj  I'- -  for 
|>r:iutii:f'.  in  TIU- 
HK'rati"». 


NOTATION  AND    NUMERATION. 


1.   The  earliest    method  of  denoting  numbers  was  prob-  Tho  (.arli(,4 

ably  that  of  representing  each  unit  by  a  separate  si^n.      No  motlio.i  ..f  dc- 
"r     .i  •  "".I      i  l:         i  ,-i    .1     "    \       u-     ""till'-,'  nnm- 

perfectly  convenient    method    was    found,  until  the   Arabic  h^rs." 


pertectly 

figures,  or  Digits,  and  the  p;e-ent    Decimal    system  were 

These  figures,  0,  1,  2,  3,  4,  5,  G,  7,  8,  9,  denote  wiun  i 
nothing,  one  unit,  two  units,  throe  units,  and  so  on. 

2.  To  express  numbers  in  excess  of  9.  availment  is  made  To  ,xj>i\ 
of  the  law  that  assigns  higher  values  to  figures,  according  N ''"''  '"  oxcr 


employed. 


nro-;  ill  n*c 
Hole. 


to  their  position. 


o  ol  0. 

According  to  this  lav,-,  any  figure  at  the 


A  law  in  figures. 

The  result  of 
the  position. 


Different  value 
expressed  by 
the  figure  1. 


The   zero — its- 
use. 


Unity  of  the 
second  order. 

Third  order. 


Intermediate 
numbers. 


A  more  consis- 
tent nomencla- 
ture. 


The  numera- 
tion table. 


NOTATION    AND    NUMERATION. 

left  of  another  figure  expresses  ten  times  the  value  that  it 
would  express  if  it  occupied  the  place  of  the  figure  at  its 
right.  Consequently,  a  higher  order  of  units  arises  in  sue- 
cession* 

3.  In  illustration  of  this  law,  let  the  different  values 
expressed  by  the  figure  1  be  noticed.  Standing  by  itself,  or 
at  the  right  hand  of  other  figures,  1  represents  1  unit  of  the 
first  order  ;  in  the  second  place  towards  the  left,  thus  10,  it 
represents  1  ten,  which  is  one  unit  of  the  second  degree  • 
when  in  the  third  place,  (bus,  100,  it  represents  1  hundred; 
which  is  one  unit  of  the  third  order,  and  so  on.  The  ciphers 
here  employed  are  without  value  in  themselves.  They  are 
only  used  to  occupy  a  place. 

4.  The  units  of  the  second  order,  or  the  tens,  are  suc- 
cessively named  10,  ten,  20,  twenty,  30,  thirty,  and  so  onto 
90,  ninety.  The  units  of  the  third  order,  or  the  hundreds, 
are  named  100,  one  hundred,  200,  two  hundred,  300,  three 
hundred,  and  so  on  to  900,  nine  hundred.  The  numbers 
between  10  and  20  are  named  11,  eleven,  12,  twelve,  13, 
thirteen,  and  so  on  to  19,  nineteen.  The  intermediate  num- 
bers in  other  tens  are  similarly  denoted,  but  their  designa- 
tion is  taken  from  the  names  of  their  respective  units ;  thus, 
21,  twenty-one,  22,  twenty-two,  23,  twenty. three,  and  so  on  ; 
31,  thirty-one,  32,  thirty-two,  &c;  41,  forty-one,  &c.  Com- 
pound names  applied  to  the  numbers  between  10  and  20, 
might  be  more  consistent,  thus,  11,  ten-one,  12,  ten-two,  13, 
ten-three,  &c;  but  those.in  common  use  are  sufficiently 
intelligible. 

5.  As  the  first  three  places  of  figures  are  appropriated  to 
simple  units,  tens  and  hundreds,  so  every  succeeding  three 
places  are  appropriated  to  the  units,  tens  and  hundreds  of 
higher  denominations.  Adopting  a  name  for  every  three 
degree  of  units,  the  table  can  be  indefinitely  extended. 


The  table  ex- 
tended. 


o 


s 
o 


u 
O 


s 
o 


w 


s 
o 


XII 


s 

a 


© 


& 

3 

a 


s 
o 


PQ 


a 
o 


3 
O 

-a 


a 
P 


233,  104,  395,  473,  258,  333,  573,  820,  765,  569,  321,  560. 


Write  in  figures 

1.  Three   octillions,  four  quintillions,  two   millions  and 
twenty-nine. 

2.  Twenty-five  septillions,  three  hundred  and  thirty-five 
quadrillions,  thirty-seven  billion?,  two  thousand  and  five. 


ADDITION. 


3.  Ten  decillions,  eight  sextillions,  one  thousand  and  one 
hundred. 

4.  Three  hundred  quadrillions,  four  billions  and  sixty-five. 

5.  Sixty-five  octillions,  thirty-five  trillions  and  ninety-five. 

6.  Four  sextillions,  two  thousand  and  three. 


""ADDITION. 

32,  Addition  is  the  putting  together  of  one  or  more  num-  Addition  .i<-.- 
bers,  to  find  their  amount. 

33.  The  sign  +  is  called  plus,  and  signifies  more.   When  The  sisn  i)llls- 
placed  between  two  numbers,  it  shows  that  addition  is  to  be 
performed  ;  thus,  3+4,  is  7. 

/&34.  The  sign  of  equality  is  =,  and  it  signifies  that  the  The  sign  <,i 
quantities  between  which  it  stands  are  equal  to  each  other  ;  equa  lty 
thus,  3+4=7. 

35.  These  signs  are  not  employed  when  the  figures  to  be  when  these 
added  are  placed  vertically ;  thus,    5  ^"f  !ire  not 

4 
7 

16 

36.  The  latter  is  the  common  form,  and  when  the  num.  when  the  veni- 
bers  are  more  than  simple  collections  of  units  or  ones,  as  in  oal  frrmisb.^t. 
the  example,  it  is,  if  not  quite  necessary,  the  most  easy  and 
convenient  arrangement. 

37.  Write   the  numbers  to  be  added  together  in  order,  To  ..i.i  num- 
placing  units  under  units,  tens  under  tens,  hundreds  under  bei> 
hundreds,  and  so  on.     Draw  a  line  beneath,  as  in  the  exam- 
ple, and  if  the  amount  or  sum  be  less  than  ten,  set  it  under 

that  column ;  if  it  be  ten  or  more,  put  down  the  units  ©r 
ones  as  before,  and  add  the  tens  to  the  next  column.  The 
sum  of  the  last  column  is  to  be  written  in  full. 


38.  Example  1. — Add  together  the  numbers  50,  46,  68. 

When  the  numbers  have  been  placed  as 
directed,  the  right  hand  or  unit  column  is 
first  added ;  thus,  8  and  6  and  0,  are  14 
units,  or  1  ten  and  4  units.  The  4  is  then 
put  under  the  first  or  unit  column,  and  the 
1  ten  is  added  to  the  second  column,  or  the 
column  of  tens  ;  thus,  1  and  6  are  7,  and  4  are  11,  and  5 
are  16  tens,  or  1  hundred  and  6  tens.     The  6  tens  is  placed 


OPERATION.      Expianation  of 

50         tne  ,vay to  :l<w. 

46 

68 

164 


ADDITION. 


under  the  second  column,  or  the  column  of  tens,  and  the  1 
hundred,  which,  if  there  had  been  another  column,  would 
have  been  added  to  that,  is  set  at  the  left  hand  of  the  6. 


Sums  i'ov  prac- 
tice in  addition. 

(2.) 
58 
416 
233 

(3.) 

5 

421 

3856 

(40 
5936 
1862 
21 

(5.) 
3650 
2805 

3217 

Ans.  707  Ans.  4282 

Ans.   7819 

Ans. 

11 

1  1 

*   1  1 

(6.) 

575 

(7.) 
3360 

(8.) 
56780 

(9.) 
1309652 

8026 

4527 

2300 

275943 

32 

9802 

45695 

322568 

232 

3765 

37821 

534576 

7495 

4930 

26308 

323355 

Ans. 

2769 

39376 

486789 

(10.) 
3567820 

(11.) 

5 

(12.) 
39605067 

495323 

74 

4214503 

36532 

532 

7809 

'4789 

4789 

890 

532 

36532 

20 

74 

495323 

5060 

5 

3567820 

'  25 

Ans. 

PROOF. 

I'roui'  of  sum. 


A  shorter  way 
of  addm°. 


Heading   t lie- 
columns. 


39.  To  find  if  the  columns  have  been  added  correctly, 
the  simplest  method  is  to  observe  the  same  process,  only 
commencing  at  the  top,  and  adding  downward.  If  the  figures 
correspond,  it  is  the  proof  sought  of  correct  addition  ;  if  they 
do  not,  the  variation  shows  evidence  of  error. 

40.  In  adding  a  column,  omit  the  names  of  the  figures. 
Thus,  in  the  12th  sum,  instead  of  saying  5  and  9  aj-e  14  and 
3  are  17  and  7  are  24,  say  briefly,  5,  14,  17,  24,  and  then' 
setting  down  the  4  units*  or  ones,  and  carrying  the  2,  say  4, 
10,  12,  21,  27,  and  so  on.  This  is  called  reading  the  col- 
umns, and  is  done  by  good  accountants.  Frequent  practice 
will  render  it  easy. 


'  From  the  Latin  unus,  which  means  one. 


ADDITION.  * 

Example  (13.)  Add  7959,  6543,  and  3487  togqdrer.       Kxamj.i.s  w 

(14.)  Add  6954,  78421,5678,  34,  5659,  432178,  598765,  {'«*"*■"»■■■''- 
321234,  56789015,  and  325  together. 

(15.)  Add  32,  361,  4500,51189,  67891,  3666,48572, 
72584,  30605, 43^6,  211667, 5876, 59865,  and  999  together. 

(16.)  Add  7119, 59435, 625, 32, 59601,  436656,  5987451, 
and  23205  together. 

'    (17.)  .Add   59590,   607805,   43021,   678015,  3676789, 
39543201,  4856729,  and  66  together. 

(18.)  Add  2005960,  5067.520,  495610,  450,  3798510, 
69450, 798504, 3296503, 576581, 723456,  and  777  together. 

(19.)  Add  325678,  4353791,  56789012,  5394820, 
506070801,59694534,3787956,  3950034,  and  25  together. 

(20.)  Add  253651,  8135430,  376932,6554322, 78985607, 
359,  6432,  5765432,  and  8  together. 

(21.)  Add  five,  fifty.five,  one  hundred  and  ten,  one  thou- 
sand and  ten,  two  hundred  and  seventy-three,  thirty-three 
millions,  two  thousand  and  ninety-nine,  five  thousand,  and 
three  hundred,  and  forty-eight  together. 

(22.)  Add  three  trillions,  two  hundred  and  seven  billions, 
five  hundred  and  seventy-five  millions,  six  hundred  and  thirty- 
six  thousand,  and  seven  hundred  and  eighty. four  together. 

(23.)  Add  three  hundred  and  five  billions,  two  hundred 
and  forty-six  millions,  seven  hundred  and  fifty-nine  thousand 
and  eighty, together. 

Remark. — The  sign  that  denotes  a  dollar,  or  dollars  is  $  ;  The  dollar  sign 
thus,  $1  represents  one  dollar ;  $5,  five  dollars ;  8100,  one 
hundred  dollars. 

PRACTICAL    EXAMPLES. 

Example  (I.)  There  are  due  to  my  factors  in  Charles-  Piati  ^<>- 
ton,  for  money  advanced  on  cotton,  $450,  to  my  grocers,  ^i1'^ 
$275,  to  the  machinist  for  a  steam-engine,  8650,  to  the  dry- 
goods  merchants,  $159,  to  the  hardware  dealers,487,  and 
to  the  Bank  of  the  State  of  South  Carolina,  for  a  note  dis- 
counted, $2895:  what  is  the  amount  of  this  indebtedness? 

(2.)  The  State  of  Virginia  had,  in  the  year  1790,  a  pop-  Popuiutii  a  of 
ulation  of  748,308  ;  of  Maryland.  319,728  ;  of  North  Car-  fn°#|j»rn ''*:'tP3 
lina,  393,751 ;  of  Tennessee,  35,791 ;  of  Kentucky,  73,077  ; 
of  Georgia,  82,548 ;  and  of  South  Carolina,  249,073  :  what 
was  the  aggregate  ? 

(3.)  The  same  States  had,  it*  1830,  the  first  named  a  Population  of 
population  of.  1,211,405;  the  second,  447,040 ;  the  third,  ^^""V^ 
737,987;    the   fourth,  681,904;    the   fifth,   687,917;  the 
sixth,  516,823;  and  the  last,  581,185  :  what  was  the  whole 
number? 


10 


ADDITION. 


i  sr. 


&I:UV  popula- 
tion of  tho  Coil' 
federate  Slate 


Kreepopu),-  (4.Whe  States  forming  the  Southern  Confederacy,  m 

SS  1881>  Kad,  according  to  the  last  census— South  Caro ma,  a 
free  population  of  301,271 ;  Georgia,  595,079  ;  Florida, 
73,686;  Alabama,  529,164  ;  Mississippi,  354,699  ,«  Lou- 
isiana, 376,913;  Arkansas,  324,233 ;  .Texas,  420,651; 
Virginia,  1,105,196  :   what  was  the  total  ? 

(5.)  The  same   Confederate  States  had,  at  that  date,  a 
slave  population— South   Carolina,  of  402,541  ;    Georgia, 

iMiser 460.232;  Florida,  61,753 ;  Alabama,  435,132;  Mississippi, 

436.696;  Louisiana,  332,520  ;  Arkansas,l  1 1,104 ;  Texas, 
180.388;  Virginia,  490,887 :'  what  was  the  entire  number? 
The  United  (6.)  The  United   States  has  9,334  miles  of  coast ;  the 

fedf-ratep^k'""  Confederate  States,  23,803:  what  is  the  whole  ? 
aea-poa.-it.  (7.)  The  State  of  Maine  has  of  sea-coast  and  shores,  of 

Tho.=ea-?o.'if-tof  bf.ys,    sounds,  &c,  and' of  rivers  to  tide-head,  a  total  of 
K:rHlem     miles,  2,452 

The  State  of  New  Hampshire,  74 

"  "      Massachusetts,  1,906 

"  "      Rhode  Island,  440 

"  "      Connecticut,  1,327 

"  "      New  York,  2,057 

"      New  Jersey,  571 

"      Pennsylvania,  1,06 

What  is  the  whole  number? 


states  South  of 
't-nn^jivau 


sv  s-eoast  «f  (8.)  The  State  of  Delaware  has  of  sea-coast  and  shores, 

"'"'"" "'""""'"  of  bays,  sounds,  &c,  and  of  rivers  to  head  of  tide,  a  total 

of  miles,  671 

The  State  of  Maryland,  4,453 

"     Virginia,  2,372 

"      North  Carolina,  2,780 

"      South  Carolina,  1,256 

"      Georgia,  924 

"           "      Florida,  4,835 

"      Alabama,  630 

"           "      Mississippi,  385 

"           "      Louisiana,  3.147 

"           "      Texas,  3^069 
What  is  the  total  ? 

(9.)  The  exports  of  the  United  States  during  the  fiscal 
year  of  1859,  were,  of  domestic  produce,  chiefly  from  the 

slave  States — 


ADDITION*.  1 1 


K.N'porr?  of  ill' 


Cotton,  $161,434,923 

Rice  and  other  vegetable  productions,  24,04(5,752      ^'.;'  ""•■''" 

Tobacco,  2i;074,038 

Manufactures,  33,853,660 

Animal  products,  15,549,817 

Products  of  the  forest,  14,489,406 

sea,  4,462,974 
What  was  the  amount 1 

(10.)  The  imports  of  the  United  States,  the  same  year,  jm)W,QOf  TV. 

were,  Dutiable  goods,  $259,047,014      t.-d's'mte.--.  is.-*' 

Free  goods,  72,296,327 

Specie  and  bullion,  7,434,789 

Domestfc  produce,  278,392,080 

Foreign  produce  and  merchandise.  14,509,971 

Domestic  specie  and  bullion,  57,502,305 

Foreign         "                 "  6,8B5,108 

What  was  the  amount  ?  • 

(11.)  The  imports  into  the  United  States  during  1.859  It(.ms  0i    r,, 

were —  l"^*-  w- 

Wool  and  woolens,  $37,966,910 

Cottons,  „  29^830,364 

Silks,  29,487,513 

Flax  afld  linens,  10,487,891 

Tea,  7,388,741 

Coffee,  25,085,696 

Raw  hides,  13,011,326 

Tin  plates,  5,331,147 

Molasses,  5,062,650 

Sugars,  brown,  30,471,302 

Tobacco  and  segars,  6,267,855 

Iron,  9,088,239 

Steel,  3,091,135 

Brandy,  wine,  &c,  8,919,835 
What  was  the  amount  ? 

(12.)  According  to  the  late  tables,  the  population  of  the  population  of 

.globe  in  1859,  was —  '                 '       Hie  u\«\.e. 

Europe,  272,000,000 

Asia,  755,000,000 

America,  200,000,000 

Africa,  59,000,000 

Australia,  &c,  |  2,000,000 

What  was  the  entire  number  ?  " 


12 


ADDITION. 


Population  of        (13.)  According  to  races,  the  population  of  the  globe  w  as, 

the  raops  •      icon 

S^».  86SffiS2 

Mongolian,  522'KKX° 

Ethiopian,  *96'IM£ 

American,  1.000,000 

Malay,  .                200,000,000 
What  was  the  total? 

population  reii-      (14.)  In  religion,  the  population  of  the  globe  is  thus 

gious'y  divided,  divided, 

Christians— Protestants,  89,000,060 

Romish  Church,  170,000,000 

Jews,  5,000,000 

Mohammedans,  160,000,000 

Heathen,  788,000,000 

What  is  the  sum  ? 

Losses  of  the  OM  In  the  war  of  the  Revolution,  the  losses  sustained 
British  and  by  the  English  and  Americans,  including  in  some  cases  the 
the  Revolution-  wounded,  and  the  surrenders  at  Saratoga  and  Yorktown, 
»ry  war  jjave  t)een  computed  as  follows  : 

Lexington,  April  19, 1775, 
Bunker  Hill,  June  17,  1775, 
Fort  Moultrie,  June  28,  1776, 
Flatbush,  August  12,  1776, 
White  Plains,  August  26,  1776, 
Trenton,  December  25,  1776, 
Princeton,  January  5,  1777, 
Hubbardstown,  Aug.  16  and  17, 1777, 
Bennington,  August,  16,  1777, 
Brand)  wine,  September  11,1777, 
Stillwater,  September  17,  1777, 
Germantown,  October  4,  1777, 
Saratoga,  Oct.  17,  1777,  surrendered, 
Red  Hook,  October  22,  1777, 
Monmouth,  June  25,  1778, 
Rhode  Island,  August  27,  1778, 
Briar  Creek,  March  30, 1779, 
Stoney  Point,  July  15,  1779, 
Camden,  August  16,  1779, 
King's  Mountain,  October  1,  1780, 


British. 

American, 

Loss. 

'  Loss. 

273  -- 

93 

1054 

454 

205 

11 

400 

200 

409 

400 

1000 

9 

400 

100 

800 

800 

800 

100 

500 

1100 

600 

350 

600 

,  1200 

6752 

, 

500 

32 

400 

130 

260 

211 

13 

400 

600 

100 

375 

610 

950 

96 
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Cowpens,  January  17,  1781,                    ©00  72 

Guilford  Court  House,  March  15, 1781,     532  400 

Hohkirk  Hill,  April  25,  178l"                 400  400 

Eutaw  Springs,  September,  ITS  1,           1000  550 

Yorklown,  October,  1781,  surrendered,  7072         

What  was  the  entire  loss  on  either  side? 

(1G.)  Gen.  Washington  was  born  A.  D.  1732,  and  lived 
67  years  :   in  what  year  did  he  die  ? 

(17.)  How  many  days  are.  there  in  the  twelve  calendar 
months,  January  having  31,  February  28.  March  31,  April 
30,  May  31,  June  30,  July  31,  August  31,  September  30, 
October  31,  November  30,  December  31  ? 

(18.)  William  the  Conqueror  began  to  reign  ir  England 
in  the  year  1066,  and  reigned  21  years;  William  II.,  13 
years  ;  Henry  I.,  15  ;  Stephen,  39;  Henry  II.,  35;  Richard  I., 
10  ;  Jolin,  17  ;  Henry  III.,  56  ;  Edward  I.,  35  ;  Ecward  II., 
20;  JBHwardlH.,  50  ;  Richard  II.,  22.  In  what  year  was 
Richard  dethroned  ? 

(19.)  From  the  creation  of  the  world  to  the  lood  was 
1656  years  ;  from  that  time  to  the  building  of  Solomon's 
Temple,  1336  years;  thence  to  the  birth  of  our  Saviour, 
1008  years  :  in  what  year  of  the  world  was  our  lord  born  ? 

(20.)  If  you  invested  in  the  Bank-of  Georgia,  $5000  ;  in 
the  Mississippi  State  Funds,  $2550  ;  in  the  Savannah  City 
Stock,  $1550  ;  in  the  Southwestern  Railroad  Company, 
82000  ;  and  in  the  Port  Royal  Railroad,  $5500  :  what 
would  be  the  amount  thus  placed  ? 

(21.)  A  father  in  his  will  leaves  to  his  eldest  daughter, 
$5000 ;  to  his  youngest,  $3550  ;  to  his  four  sons,  $300 
each  ;  and  to  them  also,  severally,  the  same  sun  left  to  his 
eldest  daughter :   what  was  the  entire  amount? 

(22.)  A  planter  sent  to  his  factor,  at  one  time,  4  bales  of 
cotton,  which  weighed  1437  pounds  ;  at  nnotter  6,  which 
weighed  2100  ;  at  a  later  date  10,  which  weighed  3575  ; 
and  afterwards  25,  which  weighed  8000  :  what  was  the 
whole  nu  nber  of  pounds,  and  how  many  bales  ? 

(23.)  A  factor  received  on  consignment  300  bushel*  of 
rice  ;  a  few  days  latei-2169 ;  then  5560  ;  afterwards  4175  ; 
and  la^t,  2358  :  how  many,  bushels  in  all  ? 

(24.)  There  are  60  seconds  in  a  minute,  3000  iuan  hour. 
86,400  in  a  day,  601,^00  in  d  week,  2,419,200  in  a  month, 
and  31,557,600  in  a  year:  how  many  are  all  these  combined, 
together? 

(25.)  A  merchant  in  Mobile  received  from  New  Orleans. 
ten  casks  of  hardware,  weighing  each  1960+875+1000+ 
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1268+999+2561+3248+1545+18654-1300:    what   was 
the  weight  altogether  ?    f 

(26.)  The  sums  on  the  debit  side  of  a  merchant's  books 
for  three  different  periods  were  as  follows  : 

$5789.51  $2134.50  $789.61 

1643.42  4357.00  5.48 

347,31  429.66  14.52 

56,25  3906.25-  23.07                832.68 

3;33  6789.75  '55749 

78.16  1150.00  874  3° 

183243  742.83  *56'i5 

74f.50  5432.10 

25^.30  212.13 

85.33  79.20 


I'onts. 


2.12 
75.15 
56.02 


15.79  8901.31  4714  1678.39 

7128.23  4728.53 


773.19  940.42 

940.43  2544.96 

39.75  366.03 


2.58 


2.25 

9.15 

87.42 

2fi7  90         569.87 

agisi  24.56  693.25 

1^.76  256.00  842.15 

1539.21  55.02  47.96 

5^.02  268.34  81.15 

5SJ.75  367.35  46,53 

uioi  2269.54         487.20  1509:99 

Arts. 

The  period  Remark. — In    the   last  three  sums,   the  -period  marks 

"ulship"  the  between  the  second  and  third  columns,  distinguish  the 
dollars  from      dollars  ant  cents  ;  thus,  the  bottom  figures  in  the  last  sum, 

1509.99,  ^re  read   fifteen  hundred    and  nine  dollars,  and 

ninety-nine  cents. 


Columns  to  be 


Note. — When  the  columns  of  figures  are  very  long,  let  them  be 
eparnted  when  separated  by  |ines,  as  in  the  last  example ;  and  the  separated  amounts 
■-erv  long  placed  by  themselves,  added  for  the  required  answer. 


ADDITION. 

J 

The  census  of  the 

United  States,  in  185C 

),  and  that  of 

1860,  were  as  follows 

:   what  were 

the  totals 

7 

CKNSUS  OF   lw.i. 

en.)  Static. 

I-'KKK. 

pl.AVE. 

Total. 

Alabama, 

428,779 

342.844 

771,623       '••'.'-": 

■  ..;  til 

.\rk;insas, 

162.797 

47,100 

209.897       mivvi 

California. 

(12.597 

92.597 

Connecticut, 

370,792 

370,792 

Delaware, 

89,242 

2,290 

91.532 

Florida, 

48.135 

39,310 

87.445 

Georgia, 

524,503 

381,682 

906,185 

Illinois, 

851,470 

851,470 

Indiana, 

988,416 

988,410 

Iowa, 

192,214 

192.214 

Kansas, 

* 

Kentucky, 

771,424 

210,981 

9-2,405 

Louisiana, 

272,953 

244,809 

517,762 

'Maine, 

583.169 

583,169 

Maryland, 

492,666 

90,368 

|  588.034 

Massachusetts, 

994,514 

'  994,514 

Mississippi, 

296,648 

309,878 

606.526 

Missouri, 

594,622 

87,422 

682.044 

Michigan, 

397,654 

1   397,654 

Minnesota, 

6,077 

6.077 

New  Hampshire. 

317,976 

1    317.976 

New  Jersey, 

"489.319 

236 

489,555 

New  York, 

3,097,394 

/ 

3,097,394 

North  Carolina, 

5=0,491 

288,545 

869,039 

Ohio, 

1,980,329 

1,980,329 

Oregon, 

13.294 

13.294 

Pennsylvania. 

2,311,786 

2.311,786 

Rhode  Island, 

147.545 

147,545 

South  Carolina. 

283,523 

384.984 

668.507 

Tennessee, 

7(53.258 

239,459 

1,002.717 

Texas, 

154.431 

58,161 

212,592 

Vermont, 

314,120 

314,120 

Virginia, 

949,133 

472,528  ' 

1,421.661 

Wisconsin, 

305.391 

♦ 

305.391 

TsREiionins. 

■ 

Colorado, 

(Villi;. 

.-  of  til 

Dak6tah, 

r.s.'-i 

ne.  in 

Vtr;i"- 

1SMJ 

Nebraska, 

Nevada, 

« 

New  Mexico, 

61.547 

61.547 

Utah, 

11,354 

26 

11.380 

Washington, 

* 

Dis.  of  Columbia, 

48.020 

S.0^7 

51.687     - 

Ans. 

16 


Census  of  the 
United  States 
in  1860. 


Census  of  tile 
U.  S.  Territo- 
ries m  1800. 
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CENSUS  OF  1860. 

(28.)    States. 
Alabama, 

Free. 
529,164 

SLAVE. 

435,132 

Total. 
964,296 

Arkansas, 

324,323 

111,104 

435,427 

California, 

380,015 

380,015 

Connecticut, 

460,151 

460,151 

Delaware,* 

110.420 

1,798 

•  112,218 

Florida, 

78,686 

61,753 

140,439 

Georgia, 

595,097 

462,230 

1.057,327 

Illinois, 

1,711,753 

1,711,753 

Indiana, 

1,350,479 

1,350,479 

Iowa, 

674.948 

674,948 

Kansas, 

107,110 

107,110 

Kentucky, 

,930,228 

225,490 

1,155,713 

Louisiana,' 

376,913 

332,520 

709,433 

Maine, 

628  276 

,628,276 

Maryland, 

599,846 

87,188 

687.034 

Massachusetts, 

1,231,065 

1,231.065 

Mississippi, 

354,699 

436,696 

791,395 

Missouri, 

1,058,352 

114,965 

1,173.317 

Michigan, 

749,112 

749,112 

Minnesota, 

162,022 

162,022 

New.Hampshire, 

326,072 

326,072 

New  Jersey, 

672,031- 

3,887,542 

672,031 

New  York, 

3,887.542 

North  Carolina, 

661,556 

331,081 

902.667 

Ohio,           a 

2,339,599 

2,339,599 

Oregon, 

52.464 

52,464 

Pennsylvania, 

2,906,370 

,2,906.370 

Rhode  Island, 

174,621 

174,621 

South  Carolina, 

301,271 

402,541 

703,812 

Tennessee, 

834,063 

275,784 

1,109,847 

Texas, 

420,651 

180,388 

601,039 

Verafont, 

315,116 

315,116 

Virginia, 

1,105,196 

490,887 

1,596,083 

Wisconsin, 

775.873 

775.873 

Territories. 

Colorado, 

34,197 

*  34, 197 

Dakotah, 

4,839 

4.839 

Nebraska, 

28.832 

10 

29.842 

Nevada, 

6,857 

6.857 

New  Mexico, 

93,517 

24 

93,541 

Utah, 

40,266 

29 

40,295 

Washington, 

11,578 

11,578 

Dis.  of  Columbia, 

71,895 

3.181 

75.076 

Ans. 

~ 
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The  primary  mode  of  forming  numbers  by  joining  one  The  principled 
unit  to  another,  and  the  sum  of  those  to  a  third,  and  so  on,  ai,iltl"u 
exhibits  the  principle  of  addition.  When  the  numbers  to 
be  added  consist  of  units  of  several  degrees,  such  as  ten-, 
hundreds,  etc.,  it  is  more  convenient  to  add  together  the 
units  of  each  order  separately  ;  and  since  ten  units  of  any 
order  make  one  unit  of  the  next  higher  class,  the  number  of 
tens  in  the  sum  of  each  order  of  units  is  carried  to  the  next 
higher  cla^s  and  added  to  it. 

If  the  sum  of  the   figures   in  each  column  be  not  in  thf  The  ren^m  r  • 
excess  of  nine,  the   operation  could   be  equally  well  com-  ajj]}",^1,"!'",1:., 
mence I  by  the  addition  of  the  units  of  the  highest  order  as  ri^ht. 
by  that  of  the  simple  units.     But  as  it  is  ofiener  than  other- 
wise the  case,  that  several  of  these  sums  are  in  the  excess 
of  nine,   to  commence  on   the   left  obliges  the  operator  to 
return  back  to  correct  a  figure  already  written,  and  increase 
it  by- as   many  units    as  shall  be  obtained  from  the  tens  of 
the   following  column.     Hence  it  is  better  in  all  cases  to 
commence  adding  at  the  right. 


SUBTRACTION. 

41.  Subtraction  is  that  operation  which  shows  the  differ-  Subtraction  <ie- 
ence  between  two  numbers.  "e  '    , 

42.  The  difference  when  found,  and  added  to  the  smaller  ing  the  greater 
number,  gives  the  greater :  this  also  proves  the  operation.    °J?™|? ei '  alsf>' 

43.  The  difference  is  called  the  remainder  ;  the  greater  KamesofV,mu 
number,  the  minuend  ;  the  smaller,  the  subtrahend. 

44.  The  sign  of  subtraction  ( — )  is  called  minus,  and  sig-  The  sign  minus. 
nifies  less.     When  placed  between  two  numbers,  it  shows 

that  the  right  hand  figure  is  to  be  taken  from  the  one  at  the 
left;  thus,  9 — 5=4,  that  is,  nine  minus  five  equals  four :   in  Example  of  i--- 
this  example  9  is  the  minuend,  5  the  subtrahend,  and  4  theuse- 
difference,  or  as  it  is  also  called,  the  remainder. 

45.  To   subtract  a  number,  place  the  less   beneath  the  To  subtract 
greater,  so  that   units   come   under   units,  tens  und«r  tens,  "umbors- 
hundreds  under  hundreds,  and  so  on. 

I.  Commence  at  the  right  hand  and  subtract  eacb  figure 
of  the  lower  line  from  the  one  directly  above,  when  the  one 
above  is  greater  ;  then  set  the  remainder  under  the  horizon- 
tal line  drawn  beneath  the  subtrahend. 

II.  If  the  figure  to  be  subtracted  is  the  gr««test,  then 

3 


1~. 


whence  the  10 
]?  taken. 


svhat  is  bor- 
rowing ? 


SUBTRACTION. 

add  10  to  the  figure  in  the  minuend,  and  proceed  as  above 
directed  ;  always  adding  1  to  the  next  lower  figure,  when 
10  has  been  added  to  the  figure  in  the  previous  minuend. 

Remark.— The  10  which  is  added,  when  the  unit  figure 
is  to  be  increased,  is  1  ten  from  the  next  upper  figure  of  tens  ; 
when  the  tens  figure  is  to  be  increased,  the  ten  is  taken 
from  the  hundreds  figure,  and  so  on. 

This  is  called  borrowing,  and  in  all  cases  when  this  is 
done,  there  must  be  carried  or  paid  to  the  next  subtrahend  1, 
which  is  the  borrowed  number  in  a  different  form,  but  of 
equal  value. 

EXAMPLE    [[l.] 

EXPLANATION. 

In  this  example,  we  begin  at  the  units 
column,  and  say  3  from  5  leaves  2. 
Setting  that  down,  we  than,  at  the  sec- 
ond or  tens  column,  say  2  from  6  leaves 
4 ;  and  having  put  that  down,  we  proceed  with  the  last  or 
hundreds  column,  and  say  3  from  5  leaves  2,  which,  placed 
by  the  side  of  the  4  completes  the  sum. 

[8]  [3]  [4]  [5] 

Minuend,        954  659  269  545 

Subtrahend,    643  538  137  433 
Remainder, 

46.  The  answer  to  example  1  is  found  to  be  right,  In- 
adding  the  subtrahend  and  remainder  together.  These 
when  added  give  the  minuend  : 

.  Subtrahend,  323 
Remainder,  242 
Minuend,        565 


Explanation  of  OPERATION. 

the  work.         Minuend,         565 
Subtrahend,     323 

Remainder,     242 


example  [6.] 

explanation. 
Excbnition      Minuend,       034        Here,  we  cannot  take  7  units  from  4 

units,  but  by  adding  10,  which  makes  the 

minuend  14,  we  can  say  7  from  14  leaves 

7-     This  being  put  down,  we  carry  1  to 

the  next  figure,  and  say  3  from  3  leaves 

naught.     When  this  has  been  set  down, 

we  proceed  with  the  last  figure,  and  say  4  from  8  leaves  4. 

and  place  it.  beside  the  last.     The  sum  is  then  done   and  is 

proved  by  the  addition  of  the  subtrahend  and  remainder. 


OPERATION. 

Minuend,       834 
Subtrahend,  427 

Remainder,  407 

Proof,    834 


SUBTRACTION'. 

m 

Min.  5965 
Sub. 4876 

[8] 
3256 
1337 

[9] 
69 15 

5938 

[10] 

9654 
H573 

[11] 
7643 

6374 

[12] 

5395 

4236 

Rem. 

Pr. 

EXAMPLE 

[13.1 

if* 


OPERATION.  EXPLANATION. 

Minuend,       7650        In  this  example,  with  the  figure  in  the  K.xpi 
Subtrahend,  5761    thousands-ptace,  all  of  the  subtrahend  is 

greater  than  the  minuend.     Of  course 

Remainder,  1889  10  has  to  be  borrowed  and  added  to  each 
figure  of  the  minuend,  except  the  last,  and  1  is  to  be  carried 
or  paid  to  every  figure  in  the  subtrahend,  except  that  with 
which  the  sum  is  commenced.  Thus,  we  say  1  from  10 
leaves  9  ;  then  carrying  1  to  the  6,  we  say  7  from  15  leaves 
8;  carrying  1  to  the  7,  we  say  8  trom  16  leaves  8;  and 
last,  1  to  5  is  6,  and  6  from  7  leaves  1. 


matioi 


Min. 
Sub. 

Rem. 
Pr. 


[14]  [15] 

7865         8954 

976         6465 


[16]  [17] 

7532         88542 
4507         59653 


[18] 
1045679 
565789 


[19] 
Min.  3653456 
Sub.  2895667 

Rem. 
Pr. 


[to] 
42310105670 

37824300580 


[21] 

1000 
1 


[22] 

60000 
99 


[23] 

45670000 
432506 


24.  From  56754302,  take  4356706. 

25.  From  65374231,  take  5900327. 

26.  From  twenty  thousand  and  thirty-five,  take  one 
thousand  five  hundred. 

27    From  one  billion,  two  hundred  and  forty-two  thou- 
sand and  twenty-three,  take  one  million  and  ninety. five. 
28.  376326945—22654178=  ? 
23.  456897003—3955487=  ? 

30.  90005434—785070=  ? 

31.  7000000—3999993=? 

32.  58675432—40101011=  ? 

33.  In  a  certain  example,  the  minuend  is  368  and  the 
subtrahend  209  '.  what  is  the  remainder  ? 

34.  Henry  Hudson  sailed  up  the  North  river,  now  called 
after  that  navigator,  the  Hudson,  in  1609  :  how  many  years 
since? 
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35.  Suppose  you  should  borrow  of  a  friend  $2000,  and 
pay  back  at  different  times  $1695  :  how  much  is  the 
remaining  indebtedness? 

36.  If  your  income  is  $2500  a  year,  how  much  is  youi 
annual  deficiency  if  your  expenditures  amount' to  $2745? 

37.  The  battle  of  Fort  Moultrie  was  fought  in  1776 : 
what  number  of  years  have  elapsed  since  that  memorable 
contest  and  the  investment  and  capture  of  Foit  Sumter, 
in  1861 ? 

38.  The  Revolutionary  war  commenced  in  1775  :  how 
long  is  it  since  that  date  and  the  war  of  1812  ? 

39.  The  distance  from  the  earth  to  the  sun  is  called 
95,000,000  miles;  the  distance  to  the  moon  240,000: 
how  many  more  miles  is  it  to  the  sun  than  to  the  moon? 

40.  South  Carolina  passed  the  ordinance  of  secession, 
December,  1860 :  how  many  years  is  that  era  from  the 
discovery  of  America  in  1492  ? 

Remark.— Sometimes  it  is  convenient  to  subtract  with- 
out placing  the  subtrahend  beneath  the  minuend.  It  i9, 
however,  virtually  so  placed. 

Subtrahend,      957 
Minuend,        2756 

41.  Subtract  957,from  2756.  

Remainder,     1799 

42.  Subtract  635  from  1650. 
43;  Subtract  342  from  560. 
44.  Subtract  541  from  9650. 

the  rationale  Subtraction  is  performed  by  taking  the  units  of  each 
of  subtraction.  ,]egree  jn  the  subtrahend  from  those  of  the  corresponding 
degree  in  the  minuend,  and  severally  denoting  the  remain, 
ders.  When  the  units  of  any  degree  in  the  subtrahend 
exceed  those  of  the  same  degree  in  the  minuend,  one  unit 
of  the  next  higher  degree  is  to  be  mentally  joined  to  the 
deficient  place  in  the  minuend,  and  the  units  of  the  higher 
degree  to  be  considered  one  less  than  denoted.  Arjother 
method  may  be  adopted  in  this  case :  increase  both  the 
minuend 'and  subtrahend  by  the  mental  addition  of  ten  to 
the  deficient  place  in  the  former,  and  one  to  the  next  higher 
degree  of  units  in  the  latter.  This  method  is  justified  by 
the  self-evident  truth  that  if  two  unequal  quantities  be  equally 
increased,  their  difference  is  the  same. 
An  example  To  find  the  difference  which  exists  between  two  numbers, 
hon. e3Cplana"  when  some  figures  in  the  lower  line  are  greater  than  some 
in  the  upper,  the  following  proeess  is  to  be  observed  : 
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Having  arranged  the  numbers,  as  in  the  operation. 
example  given,  we  say  4  from  6  leaves  2,  83456 

which  is  written  under  the  units.     Pass-"  28784 

ing  to  the  column  of  tens,  as  the   lower  

figure  8  is  greater  than  the  upper  one  5,  it  54672 

cannot  he  subtracted.  To  overcome  this  difficulty,  we  bor- 
row mentally  from  the  hundreds  figure  1  hundred,  which  is 
equal  to  10  tens,  and  add  to  it  the  5  tens,  which  we  have 
already,  making  it  15  tens;  we  then  say  8  from  15  leaves 
7,  which  is  written  in  the  column  of  tens.  Proceeding  to 
the  column  of  hundreds,  we  observe  that  the  upper  figure 
ought  to  be  diminished  by  1,  as  this  unit  was  borrowed  in 
the  preceding  subtraction  :  we  say,  then,  7  from  3  (or  by 
adding,  which  would  be  equivalent,  the  borrowed  1  to  8,  we 
say  8  from  4),  which  is  impossible;  but  we  borrow,  as 
before  1  thousand,  which  equals  10  hundreds,  giving  13 
hundreds,  and  take  7  from  13  which  leaves  6  (or  by  adding 
the  borrowed  unit  to  the  7,  and  taking  8  from  14),  to  be  placed 
in  the  column  of  hundreds.  Passing  to  the  thousands,  8 
cannot  be  taken  from -2  (or,  equivalently,  9  from  3),  but  8 
from  12  leaves  4  (or  9  from  13),  which  is  written  in  the 
column  of  thousands.  Lastly,  as  the  figure  8,  of  tens  of 
thousands,  on  account  of  the  1  just  borrowed  ought  to  be 
replaced  by  7,  we  say  2  from  7  leaves  5  (pr,  equivalently, 
3  from  8).  Thus  the  remainder,  or  the  excess  of  the  greater 
number  over  the  less,  is  54672. 

To  understand  how  by  this  method  we  learn  such  result,  The  rationale. 
it  is  sufficient  to  state  that  the  two  numbers  could  be  thus 
arranged : 

Tens  of  thousands.  Thousands.      Hundreds.       Tens.       Units. 
1st  number,  7  12  13  15         6 

2d  number,  2  8   7 8_ 4 

~5  4  6  T~     2 

It  thus  appears  that  the  upper  number  exceeds  the  lower 
one  by  2  units,  7  tens,  6  hundreds,  4  thousands,  and  5  tens 
of  thousands — or  exceeds  it  64672  units. 

OPERATION. 

ill)    9         A  second  cxam- 
Again,  to  subtract  the  number  158429  from      300405      ple' 
300405.  158429 

As  9  the  units  figure  of  the  lower  number      . 

is  larger  than  5,  the  corresponding  figure  of     141976 

the  greater,  we  borrow  1  ten  from  the  first  figure  to  the  left,  Rationale. 

but  this  figure  being  0,  it  is  necessary  to  have  recourse  to 
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the  figure  4  of  hundreds,  from  which  1  is  borrowed,  equal 
to  10  tens  ;  but  as  only  a  single  1  is  needed,  we  leave  9  of 
them  above  the  U;  1  ten  is  then  added  to  5,  which  gives  15; 
we  then  say  9  from  15  leaves  6,  which  is  written  under  the 
units.  Proceeding  to  the  tens,  we  say  2  from  9  leaves  7.  For 
the  hundred,  as  the  upper  figure  4  has  been  diminished  by 
(he  borrowed  1,  and  as  4  cannot  be  taken  from  3,  recourse 
is  had  to  the  next  figure  on  the  left ;  but  that  and  the.  figure 
to  the  left  being  the  cipher  0,  1  is  borrowed  from  the  next 
significant  figure,  3.  This  1  equals  10  of  the  order  follow, 
ing  and  100  units  of  the  order  thousasds  ;  since,  however, 
we  have  need  of  only  1  unit  of  this  order,  we  leave  99  oi 
them  which  are  placed  above  the  two  ciphers  ;  adding  1 
thousand  to  the  3  hundreds,  it  becomes  13  hundreds,  and  we 
say  4  from  J 3  leaves  9,  which  is  placed  under  the  column  o| 
hundreds. 

In  the  two  following  subtractions,  each  one  of  the  ciphers 
being  replaced  by  a  9,  we  say  8  from  9  leaves  1,  and  5  from 
9  leave  4.  .Passing  to  the  next,  we  say.  1  from  2 — the 
figure  3  being  diminished  one — leaves  1,  or  what  is  equiva- 
lent, by  adding  what  is  borrowed  to  the  lower  figure,  2  from 
3  leaves  1. 

The  operation  could  be  thus  arranged  : 

Hundreds  of     Tens  of 
thousands,    thousands. 

1st  num.  2  9 

2d  num.  1  5 


Thousands. 

Hundreds. 

Tens. 

Uni 

9 

13 

9 

15 

8 

4 

2 

9 

1  4  1  9  7        6 

Thus  the  greater  number  exceeds  the  less  by  6  units,  7 
tens,  9  hundreds,  1  thousand,  4  tens  of  thousands,  1  hun* 
died  thousand,  or  by  141976  units. 

Amoreconve-       Note. — The  customary  and  the  better  plan  is,  instead  of 
merit  plan.        diminishing  by  one  unit  the  figure  from  which  we  borrow,  to 

leave  this  figure  unchanged,  but  augment  the  corresponding 

figure  below  by  one  unit. 


Exercises  on 


EXERCISES    IN    ADDITION   AND  SUBTRACTION. 

47i  Example  1. — If  a  man's  income  is  3500  dollars  a 
the  rules  of  ad- year,  and  he  spends  500  dollars  for  house  rent,  950  dollars 
traction.  for  sundry  domestic  expenses,  400  dollars  for  travelling  and 

350  dollars  for  charitable  purposes  :  what  will  remain  to  him 

when  Ihe  year  is  up  ? 

2.  How  many  are  5678+7891+6035+22+9658—595' 

3.  What  is  the  sum  of  $3650+  $7845+$945+ $736+ 
$814+$7690-$2450? 


MULTIPLICATION. 


Sff4.  How   much  are  §334+$5Gj+$1890,  $37— $259+ 
mi— 820— §«  ? 

5.  A  merchant  gains  by  trading  at  mie  lime  S567.  1  nit 
loses  by  a  had  debt  3160  ;  at  another  time  he  trains  £675', 
but  loses  $369;  at  a  third  time  he  gains  #2500,  but  loses 
$1535  :   what  remains  from  his  gains  and  losses? 

6.  A  grocer  in  Louisville  purchased  of  a  Charleston 
house  75  hogsheads  of  molasses,  for  25G50  dollars,  paid 
expense  of  transportation,  365  dollars,  and  then  sold  the 
same  fur  950  dollars  less  than  it  cost  him :  how  much  did 
he  receive  ? 

7-  If  a  trader  were  to  buy  articles  for  8650.  and  sell 
•3250  worth  <>f  them  to  one  man,  and  §125  to  another,  what 
would  be  the  amount  remaining  for  sale  ? 

8.  A  farmer  bought  200  sheep,  and  gave  300  dollars  for 
them  ;  a  yoke  of  oxen,  which  cost  65  dollars  ;  a  horse.  125 
dollars  ;  a  cow,  40  dollars  ;  and  he  paid  toward  the  purchase 
100  bushels  corn,  valued  at  75  dollars  ;  200  bushels  oats,  at 
80  dollars  ;  800  weight  of  blades,  at  50  dollars,  and  gives  his 
note  for  the  balance  :   what  is  the  amount  of  his  note  ? 

9.  If  you  purchased  100  oranges  for  250  cents,  200  lim^s 
for  538  cents,  5  bunches  of  bananas  for  950  cents,  and  25 
cocoa-nuts  for  150  cents,  what  would  they  come  to  in  cents  ? 
what  in  dollars  and  cents?  what,  if  for  bad  fruit,  338  cents- 
were  taken  off,  would  the  amount  be  ? 

10.  In-  France,  during  the  Reign  of  Terror,  there  were 
guillotined,  by  sentence  of  the  Revolutionary  Tribunal, 
nobles  1278,  women  of  the  same  class  750,  wives  of  artisans 
1467,  religieuses  350,  priests  1135,  persons  not  noble 
13,623  ;  what  was  the  entire  number  ?  What  is  the  differ, 
ence  between  this  and  the  aggregate  of  other  victims  put  to 
death  in  other  forms? — women  killed  in  La  Vendee  15.000. 
women  dying  f  om  grief  and  fear  3.748.  children  killed 
22.000,  men "900,000,  victims  at  Lyons  31.000,  at  Nantes 
32,000. 


MULTIPLICATION. 

48.  Mul '('/plication  is  a  process  by  which  is  found,  quickly,  Multiple 

'...,*  '     defined. 

ie  amount  ul   a  given  number. 
49t  The  given  number  is    called  the  multiplicand  ;  the  N:l 


nlovrd: 


one  which  is  used  to  discover  the  required  amount  is  called  Multiplicand. 
the  multiplier;  and  the  answer  found  is  called  the  product.  plrlo<i'!i!t'.'r' 
The  multiplicand  and  multiplier  are  called  factors — that  is  Factors. 
the  makers  of  the  product. 


■2i 


MULTIPLICATION. 


The  sign  x-  50,  The  sign  X  placed   between  two  numbers,  denotes 

their  mvltiplicatwn  together;  the  result  of  the  multiplica- 

pound  muS" tion  is  know"  as  a  compound  number  :  thus,  6X3=18  shows, 
'that  by   the  use  of  the   factors,.  6  and  3,  the    result,  or  the 

Use  described.  c(mpound  number  18  has  been  found. 

duct  Ihougif  °"     51  -  The  product  or  result  is  invariably  the  same,  whether 

!.!\e.,.-F.!!Jres  arethe  factors  stated  as  above,  or  in  the  reverse  order,  3x6. 
52.  To  facilitate  multiplication,  it  is  necessary  to  keep  in 
memory  the  sum  of  each  of  the  nine  first  numbers,  or  digits, 
as  they  are  called,*  repeated  from  one  time  to  nine  times; 
that  is,  the  products  of  each  of  the  nine  digits  by  themselves 
and  by  each  other.  The  common  tables  usually  extend 
through  12  ;  and  the  following  copies  them,  as  it  is  conve- 
nient to  know  more  than  the  products  of  9X9. 


reversed. 
To   facilitate 
multiplication 


MULTIPLICATION      TABLE. 


i 

1 

.2 

•3 

4 

5 

6 

7 

8 

9   10   11 

12 

i'hf  multiplica- ! 
ion  table.'    1 

2 

4 

6 

8 

10  ' 

12 

14 

16 

18 

20 

22 

24 

; 

3 
4 

6 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 

8 

12 

16 

20 

24 

28 

32 

36 

40   44 

48 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 
84 

7 

14 

21 

28 

35 

42 

49 

56 

63 

70 

77 

8 

16, 

„ 

32 

40 

48' 

56 

64 

72 

80 

88 

96 

9 

18 

27 

36 

45 

54 

63 

72 

81 

90 

99 

108 

10 

20 

30 

40 

50 

60 

70 

SO 

90 

100 

110  120 ' 

11 
12 

22 . 

33 

44 

55 

66 

77 

88 

99 

110 
120 

121  132 

24 

36 

48 

60 

72 

84 

96 

108 

132 

144 

*  So  named  from  an  old  custom  of  counting  upon  the  fingers  and 
derived  from  the  Latin  word  digitus,  a  finger.  ' 


MULTIPLICATION.  -0 

53.  This  table  was  made  by  writing,  as  in  the  upper  t;.-  mvnj.i.'-.- 
row,  the  numbers  1,  2,  3,  4,  etc.     The  second  by  adding  V.-i'.'i^-i.'"''    '  ' 
these  numbers   to  themselves,  and  writing  them  directly 

under  the  firsb;  thus  1  and  1  are  2;  2  and  2  are  4;  '■> 
and  3  are  G,  etc.  The  third  row  by  adding  the  second 
to  the  first;  thus  2  and  1  are  ■!;  4  and  2  are  (3;  G  and 
3  arc  0,  etc.;  this  contains  the  first  row,  it  will  be 
observed,  three  times.  The  fourth  row  is  formed  by/ 
adding  the  third  row  to  the  first,  and  so  on  with  the  rest. 

54.  When  the  formation  of  the  table  is  comprehended,  ™         ,     , .  . 
the  mode  ot  use  will   be  apparent.     It,  lor  instance,  the  u .-;..■. 
product  of  8  by  5,  that  is  5   times  8  were  required,  wp- 

look  for  8  in  the  upper  row,  then  directly  under  it,  in  the 
fifth  row,  is  found  40,  which  is  8  repeated  5  times.  In 
like  manner,  we  find  other  numbers. 

55.  To  multiply  one  number  by  another,  is  to  repent — ?r";;.!:i;,:.1i, ;'  K\. 
as  is  done  in  addition — the  first  number  as  many  times  as 'i  -•■:.  i  w.iy  ."■•. 
there  are  units,  or  ones,  in  the  second  number.  "'  '■'''-'•  "'v" 

Example  1. — In  one  pasture  are  8  sheep:  how  many 
are  there  in  5  pastures,  each  with  the  like  number  ?       ■     i.,'i'|\!n'.?u  '.'• 
BY   ADDITION.  BY   MULTIPLICATION.  r''!,'.   nv"   '■''   :i;- 

8  , 

8 

8 

8  8 

8  5 

Ans.        40  Am.       40 

2.  A  field  is  marked  out  into  12  tasks  :  how  many  tasks 
would  there  be  in  12  fields  similarly  divided  ? 

OPERATION.  /  "  EXPLANATION.  '      Exp!m.f,:;;.n   .-! 

'  *  Multiply  first  by  2,  as  though  L'[..-i'cxJ,':i. . 

2  were  die  only  multiplier  ;  then 

by  1,  and  set  the  first  figure  of 

the  result,  in  tb^- place  of  tens,  or 

the    second"-  oolumn,*    and    tlteu 

the  1  by  die   1,    and  set   it' in  , 

third  colurun,  or  that  of  hundreds/ 

Then   draw   a  line  beneath,  add  the  two  results,  anil  the 

product  will  be  as  shown  in  the  example. 

56.  The  same  process  is  to  be  observed  whether  the  Th(?  f;ini°  i11'1-" 
example  have  few  or  many  figures.  _,,  '  ^/ '. 


Multiplicand,      ,V. 
Multiplier,       /  12 

r    24 

12  ■: 

Product,         144 


and 


"rnrnTTlia  ivnril  column  U)  iwnul  irprtitina  of  Ut»  frnrrt  ytacc/ 


192 

48 

Product,       67: 


A 
duct. 


20  MULTIPLICATION. 

8.  In  a  day  are  24  hours  :  how  many  hours  are  there  in 
2S  days  ? 

K.xplanation  of  OPERATION.  EXPLANATION 

work.  Multiplicand,     24  I        In  this  example,  we  first  say  8 

Multiplier,  28      times  4  is  32,  and  then  place  the 

I   2 — a  line  being  drawn — under  the 

8,  or  in  the  units  column.     "We 
then  say  8  times  2  is  16,  and  add 
to, that  the  3  of  the  first  multipli- 
cation, which  making  19,  is  set  at 
the  left  of  the  2,  the  whole  being  192.     We  then  proceed 
to  the  second  figure  2  in  the  multiplier,  and  say  2  times  4 
(or  preferably  twice  4)  is  8,  which  is  put  down  in  the 
second  or  tens  colurhn;  and  as  nothing  remains  over  to  be 
carried,  we  proceed  to  the  next  and  say,  2  times  (or  twice) 
2   is  4.     This  is  placed  at  the  left  of  the  8  in  the  hun- 
dreds column,  a  line  beneath  drawn,  and  the  results  added 
for  the  product,  as  above, 
partial  pro-       g^  rphe  product  obtained  by  the  multiplication  of  a 
single  figure  of  the  multiplier  is  called  a  partial  product. 
In  the  last  example,  192  and  48  are  such. 

58«  From  these  examples,  we  draw  the  following  plain 
directions  for  multiplying  a  number  : 

Direction  for        I.  Place  the  multiplier  under  the  multiplicand,  and  draw 
iSoE!*       a  line  beneath. 

II.  Commence  at  the  right  hand,  and  multiply  the  mul- 
tiplicand by  each .  figure  in  the  multiplier,  and  place  the 
first  figure  of  each  partial  product  directly  under  its  mul- 
tiplier, and  the  others  in  order  at  the  left. 

III.  When  the  multiplication  is  completed,  draw  a  line 
beneath,  and  add  for  an  answer  the  results  of  the  multi- 
plication. 

Pror'f-  _  59.  To  prove  a  sum,  simply  reverse  the  position  of  mul- 

tiplicand and  multiplier,  and  proceed  by  the  directions. 

4.  Multiply  4320  by  345. 

5.  Multiply  58760  by  4632. 

6.  Multiply  897432  by  3691. 
7    Multiply  94870  by  3323. 

8.  Multiply  600761  by  4232. 

9.  Multiply  3010102  by  6654. 
10.  Multiply  34208  by  6985. 

when  a  cipher  ®Q«  When  a  cipher  occurs  between  the  figures  of  the 
is  in  the  muiti- multiplier,  it  must,  as  much  as  any  other  figure,  be  set  in 
*'llCT-  its  place  in  the  partial  product. 


MULTIPLICATIO: 


11.  Multiply  9567  by  8005 


•  >•>  i         r.tnmi'!'-  •■'!    in- 


I 


800;") 


ff-l'lil'-'  li  'I'.:     ''1- 

Vh,.;-,. 


Note. — This   simply  shows  the  valu  ■  of  j  17s-']") 

ciphers  in  certaiu  positions.  7053000 


70588*35 


12.  Multiply  90571  by  800:]. 

13.  Multiply  7987(5  by  7005. 

14.  Multiply  87965  by  2002. 

15.  Multiply  54032  by  2561 

Remark. — It  is  to  be  observed,  that  0  multiplying,  or 
multiplied  by  a  number,  5  for  instance,  is  0,  and  will,  if  it 
be  the  multiplier,  form  a  partial  product,  unless  the  briefer 
plan,  as  shown  in  the  11th  example,  be  adopted.  To  explain1 
the  point  in  the  following  example,  both  methods  are  giyjwi. 
The  briefer  is  the  better. 

16.  Multiply  3665  by  5002.  3665 

„  5002 


3665 


7330 
0000 

0000 


Ans.     1833i:33Q  Arts.     1*382380 

61.  When  cipners~'Jff5=Strtnc  right  hand,  the  same  can  a  cipher 
be  extended  beyond  their  usual  place,  and  simply  brought  J^Uiarui 
down,  before  we  commence  with  .the  multi|>li;atiou  of  the 
next  figure. 


or  ei- 
thf 


17    Multiply>567'  by,3Q,0. 


.1;. 


-tOUrf 

300 
1370100 


18.  Multiply  90700008 3  19-  Multiply     51000504 

80507700  6530050, 


20.  Multiply  69007  21.  Multiply         807065 

2035000  „  203040 


22.  Multiply  357555  23.  Multiply       264 

23000  389000      , 


24.  Multiply    /        -3542  25.  Mult?ply    2*.534 

76500  '    65209000 


26.  44444x55555=? 


28  MULTIPLICATION. 


27.  777777x88888=? 

28.  875643x345678=? 

29.  975310x13579=? 

30.  76543167x5943478=? 

62.  The  directions  already  given  can  be  used  in  all  exam- 
ples of  multiplication ;   but  since  it  may  be  desirable  at 
times  to  shorten  the  process,  we  have  the  following  direc- 
tion : 
en  the  mul-01'*"     ^3.  When  the  multiplier  is  a  compound  number,  multi- 
plication of    ply  the  multiplicand  by  one  of  the  factors  of  the  multi- 
pliers!11       plier,  and  that  product  by  another  factor,  and  so  on,  until 
all  the  factors  have  been  employed.     The  last  product  will 
be  the  answer. 

31.  Multiply  54  by  21. 

OPERATION. 

Example  of  fae-  9-1 >rvo 

toriDK  multipli-  _  -'•J- —  '  A  o. 

Multiplicand,  54 

1st  Factor  of  Mul.,        7 

"378 


•alion. 


2d  Factor  of  Mul., 


Product,  1134 


Remark. — The  factors  of 
21  are  the  numbers  7  and  3  ; 
and  it  is  plain  that  7  times  3 . 
times  a  number,  arc  21  times 
that  number. 


32.  Multiply  355  by  40,  or  its  factors  8  and  5. 

33.  Multiply  6789  by  63. 

34.  565x72=howmany? 

35.  36789X42=  how  many?' 

36.  96569 x36=how  many? 
37    23467  X  54=how  many  ? 

How  to  dispose.     0|    When  ciphers  are  at  the  riajht  hand  both  of  the 
of  ciphers  when        ,  .    ,.         _         \         .  .    ,.         ...       c«,   .  .... 

in  multiplicand  multiplicand  and  multiplier,  it  is  sufficient  to  multiply  in 

.aid  multiplier.  ^  ways  already  stated,"  and  then  to  place  the  full  number 

of  ciphers  at  the  right  of  the  product. 

395 

38.  Multiply  39500  by  65000.  65 

1975 


Ans.     2567500000 
4500 
39.  Multiply  4500  by  6500.  6500 


Ans.     29250000 


MULTIPLICATION.  -!'•» 

40.  Multiply  .'545000  by  28700. 

41.  2(5900x34800. 

42.  6785(500  X  85:5200. 
48.  27000x090. 

44.  53600X70500. 

45.  840820x548000. 

46.  2680000x1:55600. 
47    901000X75:500. 

PRACTICAL   EXAMPLKS. 

1.  What  is  the  cost  of  10  pounds  .of  coffee  at  15  cents  a  ^Ij^^i'ilii' 
pound ?  futioii. 

2.  What  is  the  value  of  350  bushels  of  corn  at  75  cents 
a  bushel  ? 

3.  There  are  320  rods  in  a  mile :  how  many  rods  are 
there  in  265  miles  ? 

4.  Suppose  the  Charleston  Mercury  to  have  32  columns, 
and  16  paragraphs  on  an  average  in  each  column :  how 
many  paragraphs  would  there  be  in  the  paper  ? 

5.  Suppose  the  same  paper  to  have  9  words  in  each  Hoe 
of  512  paragraphs  :  what  number  of  words  would  there  be? 

6.  If  a  regiment  contain  780  men :  what,  if  they  were 
of  like  number,  would  there  be  in  120  regiments  ? 

7.  What  is  the  value  of  250  acres  of  land,  at  -836  an  acre  ? 

8.  In  its  annual  revolution,  the  earth  moves  about  19 
miles  the  second :■■  how  far  does  it  move  in  a  week,  supposing 
that  in  a  week  are  604,800  seconds? 

9.  How  many  pounds  of  cotton  in  432  bags,  each  bag 
containing  337  pounds  ? 

10.  Sixty-five  men  can  build  a  wall  in  45  days  :  how  long , 
would  it  take  one  man  to  build  a  wall  18  times  as  long? 

11.  Two  men  travel  in  different  directions;  one  at  the 
rate  of  65  miles  a  day,  the  other  45 :  how  far  will  they 
be  apart  in  15  days? 

12.  What  must  I  pay  for  12  barrels  of  flour,  at  87  a 
barrel;  250  bushels  of  rice,  at  $3  a  bushel;  5  barrels  of 
molasses,  at  $18  a  barrel;  and  3  hogsheads  of  bacon,  at 
$75  a  hogshead  ? 

Multiplication  is  simply  an  abridged  method  of  finding  Multmii.  .\tt.-m 
the  sum  of  several  equal  quantities  by  the  repetition  of  method  u>  find 
one  of  those  quantities.  a  sum. 

When  the  product  of  factors,  consisting  of  several  figures, 
is  required,  it  is  necessary  to  multiply  each  figure  in  the  miUUpiir'«i!in°l 
multiplicand  by  each  figure  in  the  multiplier,  and  denote 
the  several  products  in  such  order  that  they  shall  represent 
their  respective  values.  When  simple  units  are  employed 
as  the  multiplier,  the  product  of  each  figure  in  the  multi- 


of)  MULTIPLICATION. 

plicand  is  of  the  same  degree  as  the  figure  multiplied; 
that  is,  units  multiplying  units  give  units,  units  multiply- 
ing tens  give  tens,  units  multiplying  hundreds  give  hun- 
dreds, etc.  When  tens  are  employed  as  the  multiplier, 
the  product  of  each  figure  in  the  multiplicand  is  one  degree 
higher  than  the  figure  multiplied;  that  is,  tens  multiplying 
units  give  tens,  tens  multiplying  tens  give  hundreds,  tens 
multiplying  hundreds  give  thousands,  etc.  When  hundreds 
are  employed  as  the  multiplier,  the  product  of  each  figure 
in  the  multiplicand  is  two  degrees  higher  than  the  figure 
multiplied,  and  so  on. 

OPERATION. 


To  multiply  87468 

By  5847 

612276 

3498720 

69974400 

437340000 


We  commence  by  placing 
the  multiplier  under  the  mul- 
tiplicand, so  that  the  units  of 
the  same  order  fall  in  the  same 
column.  This  being  arranged, 
we  observe  that  to  multiply 
87468  by  5847,  is  to  take  the 
multiplicand  7  times,  40  times, 
800   times,  and  5000  times;  511425396 

then  to  add  together  these  partial  products.     We  can  first 
find  the  product  of  87468  by  7,  which  gives  612276. 

The  second  operation  reduces  itself  to  multiplying  the 
multiplicand  by  the  figure  4,  considered  as  expressing 
simple  units  in  writing  a  0  to  the  right  of  the  product,  and 
in  placing  the  result,  as  in  the  written  operation,  below  the 
first  partial  product.  In  like  manner,  in  order  to  perform 
the  multiplication  of  87468  by  800,  it  is  sufficient  to  mul- 
tiply that  number  by  8,  which  gives  699744,  then  annex 
two  ciphers  to  the  right  of  this  product ;  we  thus  have  a 
third  partial  product,  which  is  placed  below  the  two  pre- 
ceding products.  So  also  to  perform  the  multiplication  of 
87468  by  5000,  it  suffices  to  multiply  by  5,  to  annex  three 
ciphers  to  the  product  and  write  the  result,  437340000, 
below  the  first  three  products.  Adding  the  four  partial 
products,  we  have  the  total  product  511425396. 

In  the  multiplication  of  the  4,  or  the  tens  figure  in  the 
above,  we  may  conceive  that  we  have  written  one  under 
another,  40  numbers,  each  one  being  87468,  and  that  we 
add  them  to  obtain  the  required  product.  It  is,  however, " 
evident  that  these  40  numbers  form  ten  divisions,  each  con- 
taining 4  times  87468.  Adding  and  multiplying  the  result 
by  10,  or  what  is  equivalent,  annexing  a  0,  we  obtain 
34^98720  for  the  product  of  87468  by  40. 

A  similar  reasoning  applies  to  the  third  number  8;  for 


MULTIPLICATION. 

80.0  numbers  equal  to  87468,  and  placed  one  under  another, 
form,  evidently,  100  divisions  of  8  numbers,  caeli  equal  to 
8.7468,  or  100  numbers,  equal  to  the  product  of  8740S  by  8 ; 
that  is,  (J907400  :  also,  to  the  fourth  number  5,  that  5000. 

It  is  customary  to  dispense  with  the  ciphers  to  the  right  Thf!j>i-.irn^1 
of  the  partial  product;  but  we  write  each  partial  "product  of  ciphers 
below  the  preceding  one,  advancing  it  one  place  to  the  left; 
that  is,  we  make  the  first  figure  multiplied  occupy  the  same 
column  which  the  figure  by  which  we  multiply,  occupies. 

To  determine  if  an  error  has  happened  in  the  process , 
of  multiplication,  the  following  method    of  trial,  which  erro'r'.'  '""""" 
depends  on  the  peculiar  property  of  the  number  9,  an(iT]e(,    ti       , 
which  is  called  casting  out  the  nines,  may  be  practised :       of  the  'nine*. 

Add  together  the  figures  of  the  product  horizontally,  Tho  ract]-i0,j. 
rejecting  the  number  9  as  often  as  the  sum  amounts  to 
that  number,  and  proceeding  with  tho  excess,  and  finally 
denote  the  last  excess.  Perform  the  same  operation  upon 
each  of  the  factors ;  then  multiply  together  the  excesses 
of  the  factors,  and  cast  out  the  nines  from  their  product. 
If  the  excess  of  this  smaller  product  be  equal  to  the  excess 
of  the  larger  product  first  found,  the  work  may  be  supposed 
to  be  right.  Such  test  is,  however,  not  infallible ;  for  if  a 
product  happen  to  contain  an  error  of  just  9  units  of  any 
degree,  the  excess  of  its  horizontal  sum  is  not  thereby 
altered. 

To  understand  why  the  excess  above  nines  found  in  the  The  reason 
horizontal  sum  of  a  product,  must  be  equal  to  the  excess  why- 
found  in  the  product  of  the  excesses  of  the  factors,  it  is  to 
be  noticed  that  by  the  law  of  notation,  a  figure  is  increased 
nine  times  its  value  by  its  removal  one  place  to  the  left; 
and  hence,  however  far  a  figure  is  removed  from  the  place 
of  units,  when  its  nines  are  excluded,  its  remainder  can 
only  be  itself.  Hence,  any  number,  and  the  horizontal  sum 
of  its  figures,  must  have  equal  remainders  when  their  nines 
are  excluded.  This  being  understood,  let  it  be  observed, 
that  since  factors  composed  of  entire  nines  will  give  a 
product  consisting  of  entire  nines,  it  follows  that  any  excess 
above  nines  in  a  product  must  arise  from  an  excess  above 
nines  in  the  factors.  Therefore,  the  product  of  the  excesses 
of  the  factors  must  contain  the  same  excess  that  is  contained 
in  the  product  of  the  whole  factors. 
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DIVISION 

Division  65.  Division  is  a  process  used  to  find  how  many  times 

ne  '  one  number  is  contained  in  another. 

66.  The  first  number  used  for  this  purpose  is  called  the 
e-iindivision?  divisor;  the  second  is  called  the  dividend;  and  the  third, 

or  result,  is  called  the  quotient. 
The  overplus  or     67.  When  any  number  is  over  to  the  performed  division, 

remainder.  ...  u    i   ,1        J  .     7 

it  is  called  the  remainder. 
,  68«   Three   signs    are    employed    to    express    division, 

division.  namely,  -j-  ■  —  )  ;  and  are  thus  used,  as  in  the  case  where 

15  is  to  be  divided  by  5  ;  15-^5  ;  *£■;  5)15. 
when  the  divi-      69i  When  the  divisor  exceeds  12,  and  the  divisionary 
)Ti<lv<edU1'YG  curve  )  is  used,  one  is  drawn  corresponding  to  it  (  on  the 

right  of  the  dividend,  and  the  quotient  placed  against  it; 

thus,  15)185(9  quotieat. 
Division  of  two      ^Q%  Division  is  distinguished  as  short  and  long. 
-'hort  division.       71.   Short  division  is  the- method  used  when  the  results 

simply  are  written,  in  consequence  of  the  divisor  being  12, 

or  less  than  12;  for  its  performance  observe  the  following 

directions : 
n.  a  ,.      ,  72.  I.  Write  the  divisor  on  the  left  of  the  dividend. 

Directions  for    -„      .  iin  i    ^  t    •  i    i     i       /•  i 

short  division.  ±5egin  at  the  left,  and  having  divided  the  figure,  or  the 
fewest  figures  in  the  dividend,  that  contain  the  divisor,  set 
each  quotient  figure  under  its  dividend. 

II.  When  there  is  a  remainder  after  any  division,  annex 
to  it  the  next  figure  of  the  dividend  and  proceed  as  before. 

III.  Should  any  figure  of  the  dividend  be  less  than  the 
divisor,  put  down  0  for  its  quotient,  and  annex  the  next 
figure  of  the  dividend  for  a  new  dividend. 

IV  Should  there  be  a  remainder  after  the  division  of 
the  last  figure,  set  the  divisor  under  it,  and  annex  the  result 
to  the  quotient. 

73.  To  discover  if  the  work  is  correct,  multiply  the 
Proof.  divisor  by  the  quotient,  and  if  there  is  a  remainder  add  it 

to  the  product.  This  will  give  the  dividend  if  the  division 
has  been  correctly  performed. 

EXAMPLE   1. 

Divisor,  3)6396,  Dividend. 


Quotient,     2132 
3 


Proof,     6396 


DIVISION. 


2.  Di 


Ac 


■  ). 


;ividc  7340  by 

OPERATION. 

f'ivisor,  5)7340,  Dividend. 


Quotient,     14CU3 


Proof,      7340 
into  23,  4  times  and  3  over; 

3.  and  annexing  the  3  that  was  over  to  the  4,  we  say  5 
:;4,  6   times  and  4 


over j  setting;  the  *. 
tnncxing  the  4  to  the  0,  we  sav  5  into 
I 'laced  under  the  0,  concludes  the  sum. 


EXi'J.AXATIOX. 

In  this  sum  we  say  5  into  * 
7,  1  time  for,  preferably, 
once)  and  '2  over;  setting 
down  the  1  under  the  7. 
and  annexing  the  2  thai 
was  over  to  the  3,  v^  say  5 
ettin^down  the  4  under  th< 

into 

um.'ior  too  4,   ai.'^ 

40.  S  time,-.  vh:'-.!i 


/: 


concJ 

3.  Divide  8940  by  5. 

4.  Divide  42340  by  4. 

5.  Divide  702 1_'  by  G. 

6.  Divide  80754  by  7. 

7.  Divide  95436  by  !». 

8.  Divide  076740  by  3. 

9.  Divide  27840  by  ">. 

•  Note. — As  in  this  example,  the  divisor  5  is  not  eon;: 
in  the  first 'figure  2,  of  the  .dividend,  we  say  5  into  27 
then  proceed. 

10.  Divide  50123456788  by  12. 

11.  Divide  456789103277  by  11. 

12.  Divide  768492010340  by  10. 

13.  Divide  587894321  by  9. 

14.  Divide  64765434  by  S.—Ans.  £045679  and  2  • 

15.  Divide  3245675  by  5. 
16.,  678524-4-4=  ? 

17.  78954-4-5=  ? 

18.  323506-*-!=? 

19.  5437008-4-6=  ? 

20.  3390005-4-9=*? 


*  ■  I  i  ■ 


LONG  DIVISION. 

14.  When   the   divisor  exceeds    12,   it  is   *  ii.-t^io ..:  v  .. ,  \; 
'  mploy  the  method   called    Lumj   J>i>-i.;i-.:i.      In    this,  the"' 
entire   work   is    put   down;    the  mental   calculation,  as   i.a 
short  division,  being  dispensed  with. 

75i  To  perform  Long  Division — 

1.    Write  the    divisor  and  dividend  as  in  slmri  divi :-■':>.  ■■. 
and  draw  a  curve  on  the  right  of  the  dividend. 
1 


:U 


DIVISION. 


■M'lorm 

'..ion. 


film  is 
fi A  u;Ti' 


lend? 


II.  Divide  the  smallest  number  of  figures  in  the  loft  of 
the  .dividend,  that  will  contain  the  divisor,  and  set  the 
result,  as  the  first  figure  of  the  quotient,  at  the  right  of 
the  dividend. 

III.  Multiply  the  divisor  by  each  new  quotient  figure, 
and  set  the  product  under  that  part  of  the  dividend  taken 
for  division. 

IV  Subtract  the  product  from  the  figures  over  it,  and 
to  the  remainder  annex  the  next  figure  of  the  dividend  for 
a  new  partial  dividend. 

„    V    Divide  the  partial  dividend,  and  proceed  as  before, 
until  the  whole  dividend  is  exhausted. 


K. re-Is 


'.ion    of 


21.  Divide  4G755  by  15. 

OPERATION. 

15)46755(3117  Anx.\ 
45        '  i 


17 
15 

25 
1.5 

105 
105 


EXPLANATION. 
In  this  example,  we  say  15  into 
45,  3  times,  which  8  is  put  in  the 
quotient;  then  we  multiply  the 
divisor  by  the  3,  and  set  the  result, 
45,  under  the  46  in  the  left  of  the 
dividend;  we  next  subtract  the  45 
from  the  46.  and  having  drawn 
a,  line  beneath  the  45,  put  the 
remainder,  1,,  under  the  5,  and 
draw  down  the  next  figure  in  the 
dividend,  7;  we  then  say  15  into 

|   17,   1,  and  putting  this  1  in  the 

quotient,  multiply  the  divisor  by  the  1,  and  place  the  15 
under  the  17:  drawing  a  line  beneath,  we  subtract  the  5 
from  the  7,  and  to  the  2  annex  the  next  figure  5  in  the 
dividend,  and  so  on  until  the  division  is  completed. 
22.  Divide  678954  by  25. 
28.   Divide  781*56  by"35. 

24.  Divide  i:54o21  by  45. 

25.  Divide  345687  by  50. 

When  the  divisor  contains  three  or  more  figures,  some- 
times it  is  difficult  to  discover  how  many  times  the  divisor 
y,i  contained  in  the  figures  separated  as  a  partial  dividend. 
Often  the  difficulty  is  obviated  or  decreased  by  trying  thf 
first  figure  of  the  divisor  into  the  first  figure  or  first  two 
figures  of  the  partial  dividend.  Such  trial  indicates  nearly 
the  true  figure. 


DIVISION. 


26.   Divide  430040074  l.y  61237 


Ol'KRATIOX. 

64237)430940074; 6802 
3S5422 


515180 
513896 


128474 

128474 


n.M'L.WATKiN. 

In  this  example,  we  find 
how  many  times  G,  the  fir-! 
fiiiuii'  of  the  <li\  ■  i:-i  »r,  is  con- 
tained in  4'!,  the  fir.-t  two 
figures  at  tin.'  left  <4'  the 
dividend .  !t  is  found  to 
he  7,  and  7  is  contained  6 
times.     Tills   is  the  limit 

|   or  extent.    f!v  trial,  we  find 

it  cannot  be  7,  for  7  times  G  are  42,  which  subtracted  from 
43,  leaves  1  to  be  joined  to  the' next  figure  G,  for  a  now 
partial  dividend.  Hut  4,  th?  second  figure  of  the  divisor, 
is  not  contained  7  times  iu  1  G,  therefore  6  and  not  7,  will 
be  the  first  figure  in" the  on  iiient. 

27.  Divide  50679670  by  .1456. 

28.  Divide  89705432  bv  '01432. 

29.  Divide  7548215  by"s70504. 

30.  Divide  87051245  bv  568912. 

31.  Divide  29543278  by  S903..I2. 
33.  56945-^-375=  v 
76.  When  the  divisor   is   10,  100,   1000,  etc..  cut   from 
.•  right  hand  side  as  many  figures  as  there  arc  ciphers  in  | 

at  the  left  will  be  the  <|U  orient, 
eni-'.i'.idcr 


'I'll. 

llKi 

;i:-y 

!."  .1 

;;2.  ;:.".G7*-h112=  ''. 
34.  S8'J08-=-510=  '( 


t!ie  divisor.     The   figure. 
and  those  at  the  riuht  the 

35.   Divide  810  by  ]'.>.      ,\> 
0  remainder. 

30.   Divide  95607  bv  10. 


s '-'". 


qu  it  ciit  am 


i-  n>. 


3S.   Divide  76543  by  10:.).      An-.   705-13. 

39.   Divide  231678  by  100. 

10.   Divide  85987654  by  1000.      .I,!.--.  35!S7-65  1. 

41.  Divide  59701120  by  1000. 

12.  Divide  0396781  by' 1 000. 

77.  When  the  divisor  is  a  compound  number  (  Art.  .ii»  :, 
a  short  method  to  find  the  (piui'miit,  is  to  sop.p-.ite  the  divi-or 
into  factors,  and  proceed  as  in  th"  following: 

13.  Divide  0.:0800  by  Kb  that  is.  by  it--  factors  f)Xv=  ',<'■. 

e>i>i;i'.\  riuN. 
1st     Factor.  5M.)26KIMI.     !>ividm:d. 


M     Factor.  8)125360.   l^t  Undent. 

15670    •_'■.!  (>uci;ent.  or    \\    --.dt 


D'Tision   by  3 
ftctors. 


DIVISION. 

44.  Divide  1678  by  24. 

45.  Divide  1895  by  35. 

46.  Divide  3564  by  54. 

47.  Divide  6780  by  56. 

48.  Divide  32960  'by  21. 

78,  When  the  divisor  can  be  resolved  into  3  factors  the 
like  process  is  to  be  performed,  thus : 

OPERATION. 


v/otk  perform-     49-  Dm^e  990576  by  108,  or 
by  the  factors  9x6x2=  108. 


9)990576 


6)110064 


2)18344 


9172    Quotient. 

50.  Divide  187236  by  252. 

51.  Divide  1255872  by  192. 

52.  Divide  12393327  by  189. 

when  there  arc  ^'  Should  there  be  remainders  to  the  different  divis- 
rumaiadcrs  to  ions,  multiply  the  last  remainder  by  the  last  divisor  but 
^onng    «is-onCj  ancj   ^^  jn  t}ie  preceding  remainder;  then  multiply 

this  result  by  the  next  preceding  divisor,  and  add  in  the 

remainder,  and   so  on  until  the  first  remainder  is  added ; 

the  sum  obtained  in  this  way  will  be  the  true  remainder. 
Note. — Should  any  remainder  be   a   cipher,  then  let  a 

cipher  be  added. 


i *  the  remsin- 
der  is  a  ciptior. 


53.  Divide  15956  by  280,  that 
is,  by  the  factors  7X5x8=280. 


Work  showing 
tiictr  j  '  renmin- 
bi «.r 


5)2279-3  Eemainder. 

8)455-4  Rem. 

56-7  Rem. 

True  remainder  as  seen  by  the  following  division  : 

280)15956(56 
1400 


OPERATION. 

7)15956 


1956 
1680 


276 
By    application    of    method   (Art.   79), 
89x7+3=276,  the  true  remainder. 
54.  Divide  3765452  by  126. 


7x5+4=39 


DIVISION. 

55.  4547801-?-:  40=? 

56.  54376r,U-4-n.')G=  ? 
07    How  many  times  is  310  contained  in  75G43  ? 

58.  What  would  you  divide  587654  by,  to  have  for  its 
quotient  475  ? 

59.  If  a  dividend  is  6:U505,  the  quotient  3006,  and  the 
remainder  119:  what  is  the  divisor'/ 

60.  If  a  dividend  is  870654,  and  the  divisor  320,  what 
are  the  quotient  and  remainder  ? 

89.  Sometimes  it  is  more  convenient  to  place  the  divisor  at  Tim 
the  right  of  the  dividend,  and  the  quotient  beneath,  thus' :  f^'^-\  v.j 

61.  Divide  573934  by  28. 

578934J28 

56  ~20G7G-6  Ans, 

189 

168 


:/i   ut   t 


213 
196 


174 

168 

6 

62.  Divide  89765543  by  29. 

63.  Divide  53740912  by  356. 

64.  Divide  9655468  by  4678. 

Division,  which  is  the  converse  of  multiplication,  not  Thc_  op.-.-it 
♦inly  investigates  the  number  of  times  the  dividend  contains  "'  UJV1',' J"' 
the  divisor,  but  it  also  server  to  divide  the  dividend  into 
as  many  equal  parts  as  the  divisor  contains  units,  the  quo- 
tient being  one  of.  the  given  parts. 

Division  must  begin  at  the  highest  decree  of  units,  fur  wh..  mv.,-,. 
the.  number  of  times  that  the  divisor  is  contained  in  the (,',','.' ^""'^f. 
higher  units  of  the  dividend  must  be   taken  out  lirst,  in  £?>'■•■  ^i  m::: 
order  that  any  remainder,  or  excess  above  an  e.\act  number 
of  times  may  be  carried  down  to  the  lower  degree  of  units 
and  divided  therewith.     When  the  divisor  is  not  contained 
an  exact  number  of  times  in  the  dividend,  there  will  be  a 
remainder  at  the  end  of  the  operation.     This  remainder  is 
a  part  of  the  dividend,  and  is  to  be  divided;   but  its  quo- 
tient will  be  smaller  than  a  unit,  since  a  quantity  in  the 
dividend  just  equal  to  the  divisor  gives  only  a  unit  in  tin- 
quotient. 


DIVISION. 


v-v.yir.  division      In  the  first  three  operations  of  arithmetic,  the  ca^iin. 
siii'i^rtt't-TeflT  tions  are  performed  by. commencing  at  the  right-  in  "1V1 


sion  we  commence  at  the  left,  because  the  dividend  beipa 
the  sum  of  the  partial  products  of  the  divisor,  by  the  units, 
tens,  hundreds,  etc.,  of  the  quotient,  all  these. partial  pro- 
ducts are  mingled  one  with  another,  so  that  it  is  impossible* 
to  commence  by  separating  out  the  product  by  the  units,. 
by  the  tens,  c«tc.  By  the  established  method,  we  are  able 
to  determine  at  once  in  what  part  of  the  dividend  the  pro- 
duct by  the  highest  units  is  found,  and  then  we  obtain  the 
figure  of  the  highest  units,  and  then  arrive  at  the  figure  of 
the  units  of  the  order  immediately  below  the  first,  and  so  on. 
s-Jomii"  when  When  the  dividend,  divisor  and  Cjuotient  contain  any 
'??'.*.l'\l'o\*Ji!  num^JCY  °f  figures,  as  in  the  accompanying  sum,  the  follow- 
ing explanation  is  given  : 

Placing  mentally  three  zeros,  and  after-      9176298  2678 

wards  four  zeros  to  the  right  of  the  divi- 

sor.  we  obtain  two  products,  2678000,  and  '<  11422      3426 

26780000,  the  one  less,  the  other  greater  ' 

than  the  dividend.     Thus,  the  total  quo-  7109 

tient    is    comprised    between    1000   and  j  

10,000,  or  must  be  composed  of  four  fig-   ;     17538 

ures,  of  which  the  first  to  the  left  ex-   j  

presses  thousands.  In  order  to  find  this  |  1-170. 
first  figure,  we  observe  that  its  product  by  the  divisor,  isas- 
much  as  it  is  thousands,  is  to  be  found  wholly  in  the  part 
9176  thousands  of  the  dividend.  We  are  then  led  to  divide 
9176,  which  we  consider  as  a  first  partial  dividend,  by  2678 ; 
and  the  greatest  number  of  times  that  the  second  number 
is  contained  in  the  first  represents  the  thousands  figure  of 
the  whole  quotient.  Now,  the  true  quotient. of  9176  by 
2678,  obtained  according  to  the  method  of  trial  indicated, 
is  3:  We  write,  then,  3  below  the  divisor.  Next,  we  sub- 
tract from  the  dividend  the  product  of  the  divisor  by  3, 
either  by  placing-;  this  product  below  the  partial  dividend, 
and  subtracting  or  effecting  simultaneously  the  subtrac- 
tion and  the  multiplication  as  above.  This  first  operation 
amounts,  evidently,  to  subtracting  3000  times  the  divisor 
from  the  dividend. 

The  remainder  of  the  first  subtraction  being  1142,  if.  wc 
write  after  it  the  figures  of  the  dividend,  which  have  not 
yet  been  used,  there  would  result  a  new  dividend  upon 
which  we  could  operate  as  upon, the  first  dividend-  but  as. 
we  have  now  to  determine  the  hundreds  figure  of  the  quo- 
tient, and  as  the  product  of  the  divisor  by  this  fio-ure  can- 


DIVISION. 

uot  give  units  of  a  lower  order  than  hundreds,  u  mum  be 
contained  wholly  in  the  1  1422  hundreds  of  the  remaining 
dividend;  so  we  bring  down  to  the  tight  ol'  the  remainder, 
1.142,  only  the  following  figure  2  <>!'  the  dividend,  which 
gives  a  second  parted  dividend.  11-122,  upon  which  wc 
operate  as  on  the  first. 

T!ie  true  quotient  of  11  122  by  207 '-b  \.-  4,  which  we 
write  below  the  divisor,  :\nd  to  the  right  of  tin;  fir-t  quo- 
tient obtained.  We  then  subtract  (Vein  the  second  j.artiiil 
dividend,  the  product  of  the  divisor  by  tin;  new  ijuoticnt. . 
The  remainder  of  this  subtraction  is  TlU.  Wc  bring  down 
to  its  right  the  .following-  figure  ol'  the  dividend,  9,  which 
l;ives  a  third  dividend,  7109,  and  which  is  to  furnish  the 
iens  figure  of  the  whole  quotient. 

Dividing  7109  by  2G78,  we  have  for  a  true  quotient  2. 
which  we  place  at  the  right  of  the  first  two  figures  of  the 
quotient;  multiplying  the  divisor  by  2,  and  subtracting  the 
product  from  the  third  partial  dividend,  we  obtain  1T«>- '• 
for  a  remainder,  to  the  right  of  which  we  bring  clown  the 
last  figure  8  of  the  dividend,  which  gives  17b'!S  for  a  fourth 
partial  dividend.  Finally,  the  true  quotient  of  17.rKjN  b\ 
2(j7S,  is  G.  We  multiply  the  divisor  by  0,  and  subtract  the 
product  from  the  fourth  partial  dividend,  which  gives  a 
remainder,  1470.  The  required  quotient  is  then  o42G, 
with  the  remainder  1470,  which  we  can  prove  by  multiply- 
ing 2078  by  3420,  and  adding  1470  to  the  product.  The 
four  operations  ju^t  performed  in  this  division,  conduct  to 
the  same  result  as  if  we  had  successively  subtracted  from 
the  dividend  oOOO  times,  then  400  times,  then  20  times, 
then  G  times  the  proposed  divisor. 

Since  in  division,  the  dividend  is  a  product  of  which  the  i 
divisor  and  quotient  are  two  factors,  it  follows  that  to  divide 
the  dividend  by  a  certain  entire  number,  the  quotient  is  by 
this  change  divided  by  the  same  entire  number.  For.  a-, 
after  this  change,  the  quotient  multiplied  by  the  divisor 
uiust  produce  a  dividend  a  certain  number  of  times  greater 
>>!•  less  than  the  first  dividend,  it  follows  necessarily  the 
divisor  remaining  the  same,  that  the  quotient  must  bo  the 
sinii1  number  of  times  greater  or  less. 

On  the  cor.tra.rv.  if,  without  altering  the  dividend,  tiv 
render  the  divisor  a  certain  number  of  times  greater  or 
smaller,  the  quotient  is  thereby  rendered  the  same  number 
of  times  smaller  or  greater.  Then  by  dividing  the  divi- 
dend and  the  divisor  by  the  same  number,  we  do  not  change 
the  quotient;  since,  if.  by  the  change  of  the  dividend,  wc 


Mi!.! 

■'Vl 


MISCELLANEOUS    EXAMPLES. 

divide  the  quotient  by  a  certain  number,  the  second  change 
renders  it  the  same  number  of  times  smaller  or  greater. 
Thus,  the  compensation  leavea  it  the  same. 


MISCELLANEOUS   EXAMPLES    ON    THE 
IN TRODUCTORY  PART. 

SECTION    I. 

Example  1. — Writo  in  Roman  Notation  9,  99,  100, 
1000,  2060. 
;:.v-u.;.(. ,  .:<        2.  Write  in    figures  six,  sixty,  six  hundred,  one 
'""' '"'"'  thousand,  nine  hundred. 

0.  Write  in  figures  three  trillions,  two  hundred  and 
forty  billions  and  live. 

4.  Writo  in  words  35,644,700,027,201. 
■i.jdi.Kv.i,  5.  Add  500,  050,  4709,  S10,  80,  1,  and  29  together. 

0.  Add  2,  20,  85,  595,  606,  890,  and  5  together. 
^'^■•■•''"■-i.x'-  7    From  one  hundred  take  ten. 

8.  From  two  hundred  and  fifty  take  eighty. 

9.  From  one  hundred  take  one. 

10.  From  four  hundred  and  sixty-two  take  sixty- 
five. 

U.  Add  5000,  639.  7005,  89,  and  100  together. 
J2.  Add  99,  990,  709,  50,  and  47  together. 
irv'        18.  How  man;'/  times  are  483  contained  in  5689431'' 

14.  How  many  times  are  6340  contained  in  2076907  '( 

15.  How  man  v  times  are  8596  contained  in  37605843:' 
JO.  Add  55+66+706+94+2  together. 
17    Subtract  56785  from  1578790 
.18.  9340760—65007=  ? 
•10.  725631—4880=-? 

20.  What  is  the  difference  between  1776  and  1861? 

21.  What  is  the  product  of  five  thousand  eight 
hundred  and  seventy,  by  two  hundred  and  sixty-five? 

22.  What  is  the  product  of  thirty-nine  thousand 
seven  hundred  and  thirty-six,  by  eight  hundred  and 
twentv-iive ''. 


MISCELLANEOUS    KX  A  V.  I'LTS. 


4! 


20".  Subtract  4o')oO<;(;  iroin  ;>'."»!):.)!>7i:. 

24.  Jiow  many  times  are  C>!2  eontain-'-d  in  lOOf: 

25.  How  many  times  are  7102  contained  in  1 0  U  0  ■ !  ?    • 
20.    How  many  times  arc  .0X02  contained  in  K'OUiJOd  :  T 

•27    Subtract  h)0f>;i7.s4  from  X70!i  '0201. 

28.   CSfj-U— 0!F>4  are  how  many? 

21).  Twenty  thousand  limes  thirty  thousand  are  how 
many ? 

oO.  Sixty-live  thousand  times  live  thousand  and 
ftighty-four  ;ire  !io\v  many  ? 

31.  What  is  the  pro<iuet  of  eighty-one  thousand  Uvo 
hundred  and  seven,  by  three  thousand  one  huudr-  d 
and  forty-live  ? 

82.  What  is  the  product  of  thirty-seven  thousand 
live  hundred  and  sixty-tive,  by  two  thousand  and 
fifty-two? 

■]?>.  From  four  thousand  four  hundred  and  twonty- 
uine,  take  two  thousand  and  sixty-eight. 

34.  From  five  thousand  .seven  hundred  and  seventy- 
seven,  take  six  hundred  and  eighty-four. 

85.   Multiply  ten  millions  by  ten. 

80.  Multiply  thirty  millions  by  one  hundred. 

37    Multiply  one  thousand  by  one  thousand. 

OS.  From  one  hundred  thousand  take  rme. 

:','.).  (')5+40:V!-7('»li-|-S<.;t);"),  are  how  man v? 


/i.eiitu 
SnSii-K- 


40.  8U')f>-:-0-; 


how  many : 


r-? 


41.  7Kf>!J0xis>;>,  are  how  many? 

42.  :><)7092— 570,  are  how  many? 

48.   How    m;inv    times    arc     5HS4     contained     in 
10784020? 

44.  How  many  times  are  1X04  contained  in  2:;;i7Sty 

45.  flow  many  times  are  61)5  contained  in  457S!i;.;  ? 
40.    From    one    thousand    take    nine    hundred    and 

ninety-nine. 

47    Multiply  seven  millions  six  thousand  and  thirrv 
bv  thirty-three. 
'  <lx.  Divide  S7n5S<)10  bv  705. 

A'.).  .Divide  500740!!i)  by  022. 

50.  .Divide  OS  127005  by  0(152. 

el.  Multiply  0807840  by  5-'0'i 


REDUCTION'. 


.-Ul'ici't  to  the 


A   (-.-.in;,/...-;.-.,! 
'nmib<  r  do- 


INDUCTION 

COM  I'  O  U  N  D     N  V  5 1  b  i:  i;  s . 
SECTION    II. 

85.  ItfiJudruui  is  the  change  of  numbers  from  one 
name  or  denomination  to  that  of  another,  but  without 
change  of  value. 

S20  When  numbers  are  to  be  changed  fiom  a  higher 
to  a  lower  name,  multiplication  is  employed;  but  when 
the  change  is  from  a  lower  to  a  higher  one,  we  use 
division. 

83,  Numbers  subject   to    such    changes  are  called 
'^.  compound,  in  distinction  to  the  simple  numbers  already 
considered. 

8i.  A  compound  number  is  made  of  two  or  morf 
unlike  denominations;  thus  dollars,  cents,  dimes, 
pouiuls,  shillings  and  pence,  are  of  this  class. 

85.  It  should  be  noted,  that  while  the  several  part* 
of  a  compound  number,  as  pounds,  shillings,  pence, 
are  of  different  name,  they  are  classed  together  as 
relatively  alike  ;  but  pounds  and  dollars,  and  grains  and 
mimrtes,  etc.,  haying  no  common  bond,  cannot  be 
reckoned  as  compound  numbers.  All  of  such  nature 
are  expressions  of  unlike  values. 

88.  To  reduce  a  compound  number  to  one  of  a  lower 
,!u>  name,  observe  the  following  directions: 

Multiply  the  highest  denomination  in  the  number  to 
be  changed,  by  that  figure  which  indicates  how  many 
ones  or  units  of  the  next  lower  denomination  ai*e  con- 
tained in  one  of  the  highest,  and  add  to  the  product 
the  parts  of  the  same  value  with  the  multiplier,  and 
so  on. 
rabi-of  v.auts      81.  The  following  tables  of  values  should  be  thor- 
br  ris.-T.niry.     oughly  memorized.     The  tables  of  reference  beneath 
r;^0?1',,rrt'f',!'-them   are  not  to  be  studied,  but  used  for  comparing 
work  done  by  the  pupil.     They  simply  show,  in  a  con- 
densed form,  the  tables  of  values,  thus : 

]  £=2Qs—2±Qd.=9Wqr.  or  farthings. 


What 


w  to  i't 
:■  lower 


i ;. NO  LIS  II    M(  i  \  hi'. 

*>S.      4   Furthinc'-.s,  marked  qr  ''■'■  uml.v  1  pennv.  J. 
12    I'Ynee  make  I  shilling,  -v. 

20  Shillings  make  1  pound,  1'. 

21  Shillings  make  1  irninea. 

hcfcm,i:>     Tab!,-. 
£  .s.     '  d.  nr 


12 


20  = 


E  x  a  m  v  r.  i:  1  —  It  e  J  u  < 

OPEHATIU.W 

•J.<>        12        4 

10       15       s 

20 


:!0  15*.  >:,{.  lv//  to  Jhviiiii!^.- 


215*. 
12 

2588d. 
4 


EXPLANATION. 

I  Ten.  pounds=200.;.,  and  the 
15.-'.  added  make  215-s.;  tin:- 
number  multiplied  by  12=2580. 
and  with  the  ^<i.  added,  25hH  ; 
!  this  multiplied  by  4=1 0352, 
'  and  the  2  added.  1035  J,  which 
is  the  answer. 


;>,■!> 


2.  Rcdure  €25  7.s\  iif/.  '-iqr.  to  farthings. 

JVoiV. — It  is  convenient  to  place  in  small  figure.-,  a- 
in  the  first  example,  above  the  numbers  of  the  sum, 
flic  several  multipliers. 

•  b  Reduce  £•>*!  li) ft.  ft'/,  to  pence. 

4.  'Reduce  .£"!!.»  Us.  4:,V.  to  larthin-s. 

ft.  Reduce  ,£40  8*.  f>:W/.  to  farthing-. 

(*'.  Reduce  .OV1  o-s.  '.!'/.  in  pence. 

7  Eeduee  €50  l!).\;.  to  shilling. 

•8.  licdu-e  .C'12  15*.  lb/,  to  pence. 

0.  Ib'duee  .€5 C)  Its.  5''/.  to  pciie-. 

10.  Reduce  .l'8t)  1*.  2'/.  to  uence. 

11.  Reduce  ,l'l)  Its.  ('"/.  to  pence. 

12.  Eeduee  €4S  12,s\  V,;,!   to  farthings. 

18.  In  5  guineas,  how*  many  pence  are  there'.' 


:-  Qr.  L-.  quarter,  the  quai't'-T  or  fourth  part  of  a  penny 


Sir. 


44-  REDUCTION. 

14.  Reduce  50  guineas  to  shillings. 

15.  Eeduce  2  guineas  to  shillings. 
* 

2STotc. — Whenever  there  is  omission  of  any  term,  :iv 
that  of  shillings  in  the  4th  sum,  it  does  not  affect  the 
multiplication  "by  shillings;  thus  19  is  to  be  multiplied 
by  20,  though  the  order  of  shillings  is  not  in  the  sun. 

DllY    MEASURE. 

SO.  2  Pints,  p>t.  make  1  quart,  qt. 
8  Quarts  make  1  peek,  ph. 
4  Peeks  make  1  bushel,  bush. 
36  Bushels  make  1  chaldron,  ch. 

Reference   Tabic. 

bush.  pi;,  qt.  pi. 

*  1  — 

1  =  8         =         16 

1  =  4  =         32         =         64 

Xoia. — -By  this  table,  all  dry  articles,  as  grain,  salt, 
coal,  vegetables,  etc.,  are  measured. 

Exam'I'Lt;  1. — How  many  pints  are  there  in  15 
'bushels.  3  pecks,  5  quarts  and  1  pint? 

4-  s  2 

l~)  bush.  3  ph.  5  qt.  I  pi. 


03  Vh. 
509   qt. 


i>i'v   in 


Ans.     1020  pi. 
2.  Reduce  10  bushels,  3  pecks,  5  quarts  to  pint?. 
■'!.  Reduce  2a  bushels,  2  pecks,  6  quarts  to  quart-. 
-':•.  How  many  pecks  in  35  bushels  '( 

5.  How  many  pints  in  28  quarts  '! 

6.  How  many  pints  in  3  pecks  and  G  <pi;irts? 

7    How  many  quarts  in  2  bushels  and  2  pecks '.' 
•\  Reduce  144  chaldrons  to  bushels. 
'.'.  Reduce  46  chaldrons  to  pecks. 

-     10.  Reduce  25  bushels,  3  pocks,  7  quarts.,  1  pint,  to 

pints. 


REDL'C'TKjX. 

11.   Reduce  75  bushels  and  2  pock;  to  quarts. 
\2.    lieduce  250  bushels  to  peeks. 

LIQUID    Mf;.\sriil'\ 

IN).     4     (Jills,  gi.  make  1  pint,  /;'. 
2     Pints  make  1  quart,  qt. 
4     (Quarts  make  ]  gallon,  </af. 
ol .'    Gallons  make  1   barrel,  bhl. 
Go"   Gallons  (:)Px2)    make  1  hog-head,  hhJ. 

2-    Hogsheads  make  1  pipe,^/. 
.  2      Pipes  <>r  4  li'i^shead^.  make  1  (uri.fi/.;. 
The  tierce   in   tables  culled  •!:.'  gallon-',  is  omilt"d, 
>•*  it  does  i:ot  represent  tiie  tierce  m-ed  in  ir;:dc,  which 
mis  sometimes  many  more  gallons. 

Jii'/rrciicr    Tab'c. 

tut',      p'.     hhd.     t   bbl.  gal.  qt.         pt.       g>. 

1=       4 

1     =  :ni=   V2(\=   L':Yi=500S 

I  =  :;     =     o     =r_'!i  =  fiU4=l;i0s=:-:-'i:JL' 

i'y  this  arc  measured  all  liquids,  except  milk.  a!< 
i;id  beer 

The  (Confederate  States  gallon  of  liquid  measure  is 
ml  cubic  inches. 

hx ample  I. —  Tn   G  pipes,   :;    hogsheads,  15   gallons 
"id  o  quarts,  how  many  quarts? 

•2,   "  c,.:  4 

G  j>i.  '■>  1th J.  15  aal.  o  qt. 


15 

g:; 


1 .1 


4 

4/;,s.     ;'>S4;>  «[t^ 


REDUCTION. 

Remark. — When  a  number  to  be  added  consists  of 
two  ligures,  as  the  15  in  this  sum,  it  is  more  con- 
venient to  place  as  above,  than  to  use  it  as  we  do  sin- 
gle numbers. 

2.  Reduce  15  pipes,  1  hogshead,  3  gallons  to  quarts. 

3.  Koduce  1  tun,  30  gallons,  2  quarts,  2  pints,  3 
gills  to  gills. 

4.  Reduce  1  hogshead,  15  gallons,  3  quarts  to  pints. 

5.  Reduce  1  barrel,  2  quarts  to  quarts. 

1  bbl.  .—     iAlgal.     2  qt.   j  .explanation. 

4  i 

!       In  this  example,  as 

124  '  the  I  gallon=2  quarts, 

2  j   we  simply  add  I  of  4 

i  to  the  quart,  one-half 

126  |   gallon  being  2  quarts. 


'-> 


Ans.     128  qts.  | 

f>.  Reduce  1  hogshead,  1  barrel,  3  quarts,  2  pints  to- 

pints. 

7    Reduce  1  barrel.  3  quarts  to  gills.  ' 

v.  Reduce  1  hogshead,  15  gallons,  3  quarts,  2  pints, 

3  gills  to  gills. 

9.  In  3  hogsheads,  12  gallons,  3  quarts,  how  many 
quarts  ? 

10.  In  one  pipe,  1  hogshead,  5  quarts,  how  many 
cjuarts  ? 

11.  In  1  tun,  I  barrel,  how  many  piMs  ? 

12.  In  2  hogsheads,  ligations,  how  many  gallons? 

AVOIRDUPOIS    WEIGHT. 

91.        1G  Drachms,  dr.  make  1  ounce,  oz. 
lb'  Ounces  make  1  pound,  tb. 
lib  Pounds  make  1  quarter,  qr. 

4  Quarters  make  1  hundred  weight,  act. 
20  Hundred  weight  make  1  ton,  r. 

Mefcmicc    Tabic. 

i  ciot.         qr  lb.  oz.  dr 

1  =  13 


l  =         k;  =         25(1 


1     =     4=     100  =     ItJOO  = 


I  =   2(j  =   80  =   2000  =   32000  =   5J20ik< 


REDUCTION. 

Such  articles  as  sugar,  coffee,  tea,  cotton  and 
metals,  with  tho  exception  of  gold  and  silver,  arc 
weighed  by  this  weight. 

In  tho  old  tables,  28  lbs.  was  called  a  qi\.  and  112 
lbs.  a  cwt.;  but  now  the  standard  qr.  its.  25  lbs.,  ami 
the  cwt.  100  lbs. 

Example  1. — Reduce  17  tons,  8  hundred  weight  •': 
quarters,  13  pounds,  to  pounds. 

•20  4  2". 

17  t     8  cwt.     3  qr      13  Ih. 
20 

348  cwt. 
4 


1395  qr. 

25 


6975 
2790 
13 

.4  ns.      34888  lbs. 

2.  Reduce  6t.  7cwt.  2qr.  201b.,  to  oz. 

3.  Reduce  25t.  5cwt,  lqr.  101b.  2oz.,  to  or.. 

4.  Reduce  181b.  1  loz.  1.2dr.,  to  dr. 

5.  Reduce  2t.  15oz.  14dr.,  to  dr. 

6.  Reduce  6qr.  171b.  JLSoz.  5dr.,  to  dr. 
T.  Reduce  3t.  22  lb.,  to  oz. 

8.  Reduce  3qr.  1 5oz.,  to  dr 

9.  In  oewt.  201b.,  how  many  pounds? 
10.  In  9qr    121b.  5oz.,  how  manv  ourct-.-  "' 

a'pOTHKCARIRK     W'KIOHT. 

92.  20  Grains,  (jr.  make  one  scvuyle,  ^, 
3  Scruples  make  1  drachm-.  ,". 
8  Drachms  mulce  1  ounce,  o 
12  Ounces  u):>kc  1  pound,  Iti. 


lb. 


1     = 


[{rfrmtrc 

T-ibU. 

o\.               dr 

s<~ 

o. 

1 

= 

20 

1 

A 

= 

GO 

1     =     8 

=     24 

= 

480 

12     =90 

=   2^8 

== 

5700 

A>  REDUCTION. 

Medicines  are  compounded  by  this  weight,  but  bought 
and  sold  by  Avoirdupois  weight. 

There  is  no  difference  in  the  pound,  ounce  and  gram 
*  of  this  .and  Troy  weight,  but  the  ounce  is  differently  sub- 
divided. 

Example  1. — E educe  6  pounds,  7  ounces,  5  drachms, 
2  scruples,  12  grains,  to  grains. 

12  8  3  20 

Oft  73  5.5  29  12gr. 

12 

79 

8 

G37 


191;; 

20 

-Ins.        38272  r/r. 

2.  Reduce  25'i'b.  8oz.  *2dr.  15sc,  to  scruples. 

3.  Reduce  801b.  9oz.  Idr.,  to  drachms. 

4.  Reduce  2Tb.  3oz.  2dr.,  to  scruples. 

5.  In  30lb.  Soz.  2dr.  12sc,  how  many  scruples? 
(5.  In  9oz.  5dr.,  how  many  drachms?  " 

7    In  50ft).  4oz.  Idr.,  how  many  scruples? 

8.  In  I2Ib.  2dr.,  how  many  scruples? 

9.  In  2 9 lb.  6oz.  Idr.  lGsc,  how  many  grains? 
10.  In  Soz.  2dr.  lose,  how  many  grains? 

TROY  WEIGHT. 

93.  24  Grains,  gr.  make  1  pennyweight,  pu-t.. 
20  Pennyweights  make  1  ounce,  oz. 
12  Ounces  make  1  pound,  lb. 

Reference  Table, 
lb.  oz.  pwt.  qr. 

1  -        '24 

1     =       20.  =       480 

1     =     12     =     240  =     57G0 

This  is  the  standard  measure  for  gold,  silver.-  jewc*. 
corn,  bread  and  liquors. 


YiTlglll. 


REDUCTION.  49 

Example  1. — Reduce  15  pounds,  9  ounces,  14  penny- 
weights, 12  grains,  to  grains. 

"11;        -j.0  :M 

15tf>.     9oz.     14pwt.     12^r 
12 

IX!)  oz. 
20 


3794  pwt. 
24 


15176 

3588 
12 


Aas.       51068  gr 


a' 


2.  Reduce  211b.  96z.  14pwt.  12gr.,  to  grains. 

3.  Reduce  5oz.  14pwt.,  to  pennyweights. 

4.  Reduce  551b.  10oz.,  to  grains. 

5.  Reduce  9oz.  15pwt.  15gr.,  to  grains. 
6    Reduce  16pwt.  6gr.,  to  grains. 

7 ._  Reduce  101b.  6oz.,  to  pennyweights. 

8.  In  131b.  16pwt.  15gr.,  how  many  grains? 

9.  In  351b.  14pwt.  10gr.,  how  many  grains? 
10.  In  601b.  how  many  pennyweights? 


ALE  OR  BEER  MEASURE. 

94.      2   Pints,  pt.  make  1  quart,  at.  Aif  or  beer 

(Quarts  make  1  gallon,  ijal. 
36  Gallons  make  1  barrel,  bar. 
54  Gallons  make  1  hogshead,  hlul. 


hhd. 


1     = 


1  Gallon  contains  282  cubic  inches. 
5 


measure. 


Refercncf. 

Table. 

bar.          <jal. 

qt. 
1 



pt. 

>> 

1 

=         4 

= 

s 

1     =     36 

=     144 

= 

2ss 

u  =    54 

=     216 

= 

432 

50 


REDUCTION. 


Example  1.— Reduce  25  hogsheads,  3  quarts,  2  pints 
to  pints. 

4  2 

25hhd.     3qt.     2pt 
54 


100 
125 


1350  gal. 


5403  qt. 


Note. — Though  no 
gallons  are  named  in 
the  sum,  we  still  have 
to  multiply  by  the 
number  of  gallons  that 
make  a  hogshead. 


Am.   10808  pt. 


2.  Reduce  5hhd.  2bar.  3qt.  lpt.,  to  pints. 

3.  Reduce  30hhd.  3bar.  2pt.,  to  pints. 

4.  Reduce  15hhd.  15gal.  3  qt.,  to  quarts. 

5.  Reduce  I2hhd.  20gal.  2qt.,  to  pints. 

6.  Reduce  25gal.,  to  pints. 

7.  Reduce  lbar.  3qt.,  to  pints. 

8.  In  Shlid.,  how  many  quarts  ? 


Cloth  measure. 


95. 


2i* 


4 
4 
3 
5 


CLOTH  MEASURE. 
Inches,  in.  make  1  nail,  na. 
Nails  make  1  quarter,  qr. 
Quarters  make  1  yard,  yd. 
Quarters  make  1  Ell  Flemish,  E.  Fl. 
Quarters  make  1  Ell  English,  E.  Eng. 


E.  Eng.       yd. 


1     = 


Reference  Table. 

• 

1.         E.  Fl.         qr.            na. 

in. 

1 

=       2i 

1=4 

=      9 

1    =     3     =     12 

=     27 

1    =       lj  =     4    =     16 

=     36 

H  =       If  =     5    =     20 

=     45 

>.  Cloths,  carpets  and  all  articles  of  the  yard  measurement 
are  sold  by  this. 


— — — ~ %  — 

*  The  fractional  \,  and  other  like  expressions  in  the  TableSj 
will  be  explained  under  the  head  of  fractions. 


REDUCTION.  51 

Example  1. — Reduce  06  yards,  3  quarters,  2  naib,  to 
nails. 

4  4 

30  yd.     3qr.     2na. 
4 

147  qr. 
4 

Ans.   590  na. 

2.  Reduce  2.r)yd.  2qr,.,  to  nails. 

3.  Reduce  350yd.  3qr.  3na.,  to  nails. 
4    Reduce  3qr.  ona.,  to  nails. 

5.  Reduce  12yd.,  to  quarters. 

6.  In  2SE.  Fl.,  how  many  nails? 

7.  In  17E.  Eng.,  how  many  quarters? 

8.  In  I ><)!'].  Fl.,  how  many  yards?. 

9.  In  37E.  Eng.,  how  many  yards? 
10.  In  45yd.  3qr.,  how  many  quarters  ? 

LONG  MEASURE. 

96«     3     Barleycorns,  I.e.  make  1  inch,  in.  /.onp  menpuro 

12     Inches  make  I  foot,-  ft. 
3      Feet  make  1  yard,  yd. 
5-i  Yards,  or  (5:1x3)  16J-  feet,  make  1  rod,  rd. 
40     Rods  make  1  furlong,  fur. 
■S     Furlongs  make  1  mile,  mi. 
3     Miles  make  I  league,  I. 
09  i   Statute  miles,  nearly,  or  60  geographical  miles, 
make    1    degree   orr  circumference   of   the 
earth,  deg  or  ° 
360     Degrees  make  1  circumference,  circ. 


mi.     fur.         rd.  yd.  ft.  in.  b.c. 

3 

36 

10S 

594 

23760 

1  =  8  =  320  =  1760  =  5280  =  63360  =  1900*0 

By  this  is  measured  distances,  lengths,  breadths,  etc 
A  fathom  is  a  length  of  6  feet,  and  is  used,  principally,  A  fothom 
For  soundings,  at  sea. 


Reference 

:  Table. 

ur.         rd. 

yd. 

A 

■in. 
1  = 

1   = 

12  = 

\  = 

3  = 

36  = 

1  = 

51= 

16*  = 

198  = 

1  =     40  = 

220  = 

660  = 

7920  = 

8  =  320  = 

1760  = 

5280  = 

63360  = 

l>_ 


REDUCTION. 


A  hand. 


To    iiiulinih 


A  hand  is  4  inches,  and  is  used  to  find  the  height  of 
horses. 

To  multiply  by  J,  as  in  the  Rod  measure,  we  simply 
take  one-half  of  the  number  to  be  multiplied,  and  add; 
thus  8x5^=40x4  (or  the  half  of  8)  =44. 

Example  1. — Reduce  4  rods,  2  feet,  8  inches,  to  barley- 
corns. 

3  12 

2  ft.     8  in. 


4rd. 

5j- 

20 
_2 

22  yd. 

o 
O 

68  ft. 
12 

824  in. 
3 


Ans.  2472  b.c 


Here  it  will  be  seen, 
that  although  not  named 
in  the  sum,  the  rods  have, 
first,  to  be  changed  to. 
yards  before  they  can  be 
reduced  to  feet.  The  2 
added  to  the  20  is  the  \ 
of  4  rods. 


2.  Reduce  lOmi.  Gfur.  25rd.,  to  feet. 

3.  Reduce  25°  30mi.  5fur.  lOrd.  3yd.  2ft.,  to  inches. 

4.  Reduce  50mi.  6fur.  8rd.  5yd.,  to  inches. 

5.  Reduce  5mi.  5rd.  5ft.,  to  feet. 

6.  In  95°  how  many  miles? 

7  In  5fur.  6rd.  9yd.  7in.,  how  many  inches? 

8.  In  8rd.  9yd.  3qr.  2ft.,  how  many  feet? 


bquare  me&s- 


LAND  OR  SQUARE  MEASURE.* 

tyi,  144     Square  inches, sq.in.,  make  1  square  foot,s<?./i! 
9     Square  feet  make  1  square  yard,  sq.  yd. 
30|  Square  yards,  or  272i  square  feet  make  1 

square  rod,  sq.rd. 
40     Square  rods  make  1  rood,  r. 
4    -Roods  make  1  acre,  a. 
640     Acres-j-  make  1  square  mile,  sq.  mi. 


i    square  uf.- 
fi'-.rd. 


*  A  square  is  a  figure  bounded  by  'four  equal  Unas  at  right 
angles  to  each  other.  Each  lino  is  known  as  a  side  of  the 
square. 

f  An  acre  contains  4810  square  yards.  For  larger  areas.  ther< 
is  the  square,  one  of  the  sides  of  which  is  a  mile.  The  square 
mile,  containing  C40  acres,  is  called  a  section  in  the  classification 
<>f  public  lands. 


REDUCTION'. 


mi.  a. 


Reference   'I'ahh- 
si],  rd.  si],  yd. 


]  = 

40= 


*'/■  ft- 

1  =. 

9  = 


108!  ID  = 
4.",:,r,o  ,= 


sy.  in. 
Ml 

i.'csigo 

10  i  1  IS'.lOOO 


1210  = 

1=  4=        100=  4K|t>  = 

1=640=  •J">(;o=l(VJIOi!=  :;;)!)7000  =L'7«7StUO 

Surfaces  are  measured  by  this. 

\  square  yard  "contains  9  squire  feet;  the  product  of 

.8.     A    square    foot    contains    144    square   inches,    the 

>duct  of  12X12. 

fhe  multiplication  by  the  fractional  figure   .,  "\'i-  in  the  Main 

rare    rod,    is   performed    by   taking   one-fourth   of   tlie^,^' 

mbi;r  to  be  multiplied,  and  adding  it;  thus,  40X301,— 

00x10=1^10. 

Example  1.— Reduce  1  square  mile,  2  acres.  2  roods,  to 
uare  yards. 

040         4 

9    r 


1  sq. 

640 

»H2~a. 
4 

2570  r. 

40 


mi. 


] 02^00  sq.  r. 


It  is  the  same  to 
take  .}  of  a  number, 
as  to  multiply  by  1 
and  then  divide  by 
4;    thus,    4)102800 


30 


nves- 


25700 


30*4000 
25700 

is.      3T00700sq.  yd. 

Reduce  10a. -5r.  3sq.  yd.,  to  square  feet. 
•  Reduce  50a.  or.  Osq.  ft.,  to  square  inches. 
■  Reduce  25a.  14sq.  r.,  to  square  feet. 
Mteduce  45r.  Ssq.  yd.,  to  square  inches. 
Un  3sq.  mi.,  how  many  square  feet? 
Tin  2a   2r.,  how  many  square  feet? 
Hn  3sq.  yd.  2sq.  ft.,  how  many  square  inches? 


CIRCULAR  ANT)  ASTRONOMICAL  MEASURE. 

9  00  Si nds,  (ill"  make  1  minute,  1' 

00   Minutes  make  .1   degree,   1° 

30   l>egn:ea  make  1   sign,  s. 

12  Signs,  or  300°  niake  1  circle,  rirr 


<  'llVllbr  ;<I1'I 

tronomii'Hl 
ine:iMir< 


54  EEDUCTION. 

Reference  Table. 

circ.            s.              '     °                      '  60" 

1     =           1  =           3600 

1    =      30     =        60  =      108000 

1    =     12    =     360    =     1800  ==     1296000 

This  measure  is  used  to  calculate  latitude  and  longitude 
and  astronomical  distances. 
Divisions  of  Circles  of  all  sizes  are  supposed  to  have  the  divisions  oi 

or  small.'  °'     360  equal  parts,  called  degrees;  these  degrees  are  divided 
into  60'  equal  parts  called  minutes;  and  these  minutes, 
each,  into  60  seconds. 
Example  1. — Reduce  4  signs,  25°,  15',  to  minutgs, 
30  00 

4s.        25°  15' 

30 

120 
25 

45° 
60 


8700 
15' 


Ans.      8715' 

2.  Reduce  5circ.  2s.  3°,  to  minutes. 

3.  Reduce  4circ.  15°  16',  to  seconds. 

4    In  Scire.  10°  14',  how  many  seconds? 

5.  In  10°  15',  how  many  seconds? 

6.  In  6circ.  9s.  14°,  how  many  minutes? 


SURVEYOR  S  MEASURE. 

Surveyor's  99.         7 iVs  Inches,  in.  make  1  link,  li, 

measure-  25         Links  make  1  rod,  perch  or  pole,  rd. 

4         Rods  make  1  chain,  ch. 
10  Chains  make  1  furlong-,  fur. 

8         Furlongs  make  1  mile,  mi. 
Also, 
10,000         Square  links,  or  16  square  rods  ma 
square  chain,  sq.  ch. 
10         Square  chains  make  1  acre,  a. 


REDUCTION. 

Rrfcrrncc  Tahlc. 

mi.      fur.         ch.           rd.     •        h.  m. 

1  =  7^0 

1  =   2.")  =  198 

1  ==   4  =  100  =  702 

1  =  10  =  4li  =  1000  =  7920 

1  —  8  =  80  =  82(1  =  SHOO  =  ftf.'JHO 

Tliis   is   used   in   laying   out  railroads,   and    measuring 
the  boundaries  of  fields. 

The  surveyor's  chain  is  4  pules  or  (Jf>  feet  long;   it  is 
divided  into  100  links. 

Kxami'I'iK  1.— lleduce  25  miles,  5  furlongs,  3  chains, 
10  rods,  to  links. 

8  10  4 

25  mi.    5  fur.     3  ch.     10  rd. 


205  fur. 
10 

2053  ch. 
4 


8212 
10 

S222  rd. 


41110 
16444 


.-1ms.  205550  li. 

2.  Reduce  8  fur.  6ch.  9rd.,  to  rods 

3.  lleduce  3'imi.  3ch.  8rd.,  to  links. 

4.  Reduce  9ch.  3rd.,  to  links. 

5.  Reduce  5mi.,  to  rods. 

6.  In  15  mi.  6fur.  3ch.  2  rd.,  how  many  rods? 
7  In  Teh.  3rd.,  Imw  many  links? 

8.  In  30fur.  9ch.  5rd.,  how  many  rods? 

SOLID  OR  CUBIC  MF.ASlRi:. 

100.  1728  Cubic  indies,  ru.  in.  make  1  cubic  foot,  c.  ft.  ™}*,&  '"'"'" 
27  Cubic  feet  make  1  cubic  yard,  c.  yd. 


56  REDUCTION. 


40  Cubic  feet  make  1  ton  of  timber,  t. 
16  Cubic  feet  make  1  cord  foot,  c.  ft. 
8  Cord  feet,  or  128  cubic  feet  make  1  cord,  c. 


Reference  Table. 

cu.  yd.       cu.  ft.  cu.  in. 

1     =       1728 
1     =     27    =    46656 

This  is  used  to  measure  what  has  length,  breadth  and 
thickness. 
Accord  mew-       A  cord  0f  wood  is  4  feet  wide;  4  feet  thick  an(j  8  feet 

long. 
'  A  cube  de6ned.      A  cube  is  a  figure  of  six  equal  squares,  called  faces; 
the  sides  of  the  squares  are  called  edges.     The  face  on 
which  a  cube  stands  is  called  its  base.     If  the  edge  is  one 
yard,  it  will   contain   3x3=9   square  feet;   therefore,  9 
cubic  feet  can  be  placed  on  the  base;  and  hence  if  the 
figure  were  1  foot  thick,  it  would  contain  9  cubic  feet;  if 
it  were  2,  it  would  contain  twice  as  many;  if  3,  27  feet. 
To  End  the  con-      The    contents    of   a   cube    are    found    by   multiplying 
tente  of  a  cube,  together  the  length,  breadth  and  thickness. 
Theiossinhew-     Round    timber     is    estimated    to    lose    one-fifth    by 

ing  timber.         gquaring. 

Example  1. — Reduce  18  cubic  yards,  18  cubic  feet, 
15  cubic  inches,  to  inches. 

27  1728 

18  cu.  yd.     18  cu.  ft.     15  cu.  in. 

27 

126 

18 

324  cu.  ft. 

1728 


2592 

648 
2268 
324 

Am.      559872  cu.  in. 


RKIdO'TION". 

2.  Reduce  1c.  5cm.  yd.  2oVu.  ft,.,  to  indie.-,. 

3.  Reduce   16cil.  yd.    15eU.  ft.,  to  feet. 

4.  Reduce  1-cii.  yd.  lUcu.  ft.,  to  inches. 

5.  Reduce  ;"><■..,  to  cubic  inches. 

6.  Iq  25  cords  of  wood,  how  many  < ■=  •  •  t- ■  1  foot  ' 
7  In  ■>!)  cords  of  wood,  liow  iu  my  cubic  Ice!.  y 
8.  In  JJiJ  feet  round  timber,  how  many  iuohe.-, 


v 


Tnn.- 


T1MK  .MKASIi'iUO: 

101.      60   Sec  >nds,  .see.  make  1  minute,  m. 
60   Minutes  make    I   hour,  A. 
21   hours  make  1  day,  '/. 
7   Days  make  1  week,  n:/,-. 
4  Weeks  make  1  lunar  month,  I.  m. 
12    "Jeiiihs  make  1  calendar  year,  <;.  yr. 
l-ii    M  inths,    I   d  ;y  and    6  hours   make    1  Julian 
year,  ./.,///•. 

Rrf,-n'ii,-i-  Tabic. 

J.yr.     I.  m.         ivk.  d.  h.  m.  sr.r. 

1=  60 

1=         60=         3600 

1  =     24=     1440=       S6400 

1     =     7  =  168=   10085=     6D4800 

1       =  4     =  28  =  672=  40325=  2419200 

1  =  13  ,^=52,%  =3651=8766=025060=31  557600 

JVoiV — As  the  length  of  the  year  is  365  days  and  6 
horns,  the  odd  hours  in  4  years   make   1  day,  which   is 
added   to   every   fourth  year,   in    the  month  of  February.  T,";'P  >',,lr 
The  year,  thus  increased,  is  called  Leap  Year. 

Years  exactly  divisible  by  4,  as  1860,  1864,  1868,  arc 
leap  years. 

The  following  verse  nionio  ized,  is  of  use  to  recall  the 
number  of  days  in  each  month: 

Thirty  davs  hath  September,  Thi'.u^  of  •„!•••. 

April,  June  anil  .November; 

All  the  rest  have  thirty-one 

Lxropt  the  seciind  month  ;fl<me. 

And  that  has  eiulit.  and  twenty,  clear, 

But  nine  and  twenty  each  Leap  Year 


58 


REDUCTION. 


Example  1. — Reduce  5  years,  9  months,  6  days,  12 
hours,  15  minutes,  to  minutes. 

12  7  24  60 

5  yr.     9  mo.     6  da.     12  hr.     15  in. 
12 

In  this  sum  let  it 
be  noted  that  no  weeks 
are  named. 


G9  mo. 

4 

276  wk. 

7 

1938  da. 

24 

7752 

3876 

12 

46524  hr. 

60 

2791440 
15 


Ans.      2791455  m. 


102.  2.  Reduce  1  J.  yr.  to  minutes. 

3.  Reduce  5mo.  5da.  16hr.,  to  minutes. 

4.  In  25yr.  2wk.  5tla.,  how  many  hours  ? 

5.  In  Ida.  18hr.  20m.,  how  many  seconds? 

6.  In  15hr.  35m.  40sec,  how  many  seconds? 
7    Reduce  1c.  yr.  to  minutes. 

8.  Reduce  3mo.  5wk.  5da.,  to  hours. 

9.  Reduce  2 J.  yr.  to  minutes. 
10.  Reduce  3c.  yr.  to  hours. 


REDUCTION. 


103. 


12 
12 
12 

20 
196 

100 

.200 

18 

14 

21, 

8 
oi 

jic 

20 


MISCELLANEOUS  TABLES. 

Units,  or  things,  make  1  dozen. 

Dozen  make  1  gross. 

Gross,  or  J  14  dozen,  make  1  groat  gro.-.s. 

Units,  or  tliii.us,  make  1  score. 

Pounds  make  1  barrel  <>!'  Hour. 

Pounds  make  1  quintal  fit'  fi.sh. 

Pounds  make  1  barrel  of  pork. 

Inches  make  1  cubit. 

Pounds  of  iron  or  lead  make  1  stone. 

Stones  make  1  pig. 

Pigs  make  1  fothcr. 

Sheets  of  paper  make  1  quire. 

Quires  make  1  ream. 


104. 


FOREIGN  COINS. 


COUNTRY. 

GOLD  coins;. 

SILVER    COINS, 

T1F.XOMINATIOX. 

VALUE. 

DEMOMIN  ATICN. 

|    VAU'E. 

Austria, 

Ducat, 

J   cu.  m. 

2  2S  0 

Scudo, 

*  ctfl.  m. 

1  01  5 

Belgium, 

2")  Francs, 

4  72  0 

5  Francs, 

90  8 

Bolivia, 

Doubloon, 

15  ;>S  0 

Dollar, 

1  05  4 

Brazil, 

2ii.iiU0  Reis, 

10  00  5 

2i)i '0  licis. 

1  01  3 

Chili, 

in  P. -sos, 

9  15  3 

New  Dollar,  . 

97  0 

Denmark, 

lo  Thaler, 

7  90  u 

2  Kigsdaler, 

1  09  4 

England, 

Sovereign,  new, 

4  so  " 

Shilling,  now. 

22  7 

England, 

Sovereign,  average. 

4  K4  S 

Shilling,  average. 

22  2 

France, 

211  Francs,  average. 

3  14  5 

5  Francs,  average, 

90  8 

Germany,  north, 

Hi  Thaler, 

7  fill  0 

Thaler, 

71  7 

Gerinanv,  south. 

Ducat. 

2  2S  3 

Guilder  or  Florin, 

41  2 

Mexico." 

DouMoon.  average, 

l.i  53  4 

Dollar,  average, 

1  04  9 

Nothoi  lands, 

1.)  Guilders. 

3  99  0 

21.;  Guilders.' 

1  02  3 

New  Granada, 

10  Pesos,  new. 

9  67  5 

Dollar,  1S57. 

90  8 

Pel'tl.    •      . 

Douhloon,  old, 

15  50  0 

Dollar.  1*55, 

93  6 

Porlu'.'al, 

Crown, 

5  SI  3 

Crown, 

1  16  6 

Konir, 

i\i  Scudi.  new, 

2  fio  0 

Selldo. 

1  o4  7 

Russia, 

5  I'ioUlik'iS, 

3  97  C 

Rouble. 

7S  4 

Spain, 

li  in  Reals, 

4  90  3 

Pistareen.  new, 

2a  1 

Sweden, 

Ducat, 

2  20  7 

R.x  dollar. 

1  10  1 

Turkey, 

lull  Piastres, 

4  37  4 

21  Piastres, 

Mi  5 

Tuscany. 

Sequin. 

2  30  0 

Florin, 

27  4 

N(//r. — The  above  values  are  computed  at  the  Mint  rate 
of  §18.60  per  ounce  standard  (9-10  fine)  for  gold,,  and 
61-21  per  ounce  standard  for  silver. 

Note. — -The  English  pound,  or  pound  sterling,  is  valued 
at  84.44c.  4m.  (Art.  285).  The  French  franc  is  valued 
at  18$  cents  (Art.  286). 


REDUCTION. 


RULES  FOR  MEASURING  CRIBS,  HOGSHEADS,  ETC. 

To  find  the  number  of  cubic  feet  in  any  square  crib  or 
box,  multiply  the  length  by  the  breadth  (in  feet)  ior  the 
number  of  square  feet  on  the  floor,,  and  this  product  by 
the  depth,. for  the  required  number  of  cubic  feet  in  the 
box  or  room.  Thus  if  a  room  be  12  feet  long  by  6  wide, 
it  contains  12x6=72  square  feet  on  the  floor,  and  if  5 
feet  deep,  it  contains  72x5=360  cubic  feet. 

To  find  the  number  of  bushels:  A  cubic  foot  contains 
1728  cubic  inches — and  a  bushel  about  2160  (accurately, 
2150.42)  inches.  A  cubic  foot  is  therefore  1728-2160= 
4-5  or  8-10  of  a  bushel.  A  wine  gallon  contains  231 
cubic  inches.  A  cubic  foot  therefore  contains  about  7  1-2 
and  a  bushel  about  9  1-3  wine  gallons. 

Corn  is  usually  put  up  on  the  cob  or  in  the  shuck, 
while  it  is  sold  by  the  bushel  or  barrel  of  shelled  corn. 
The  proportion  of  shelled  corn  to  corn  on  the  cob  is  nearly 
uniform,  but  compared  with  corn  in  the  shuck  it  varies 
considerably — depending  on — 1,  the  size  of  the  e;:rs — 2, 
the  way  it  is  shucked,  and — 3,  the  way  it  is  packed  or 
trodden  in.  One  bushel  of  shelled  corn  is  equal  to  two 
bushels  of  corn  on  the  cob,  to  about  three  bushels  of  corn 
in  slip  shuck  (say  2  A  to  3J),  and  to  about  4  of  corn  in  full 
shuck  (say  4  to  4 J). 

If  a  crib  of  corn  on  the  cob  is  12  feet  lo»g,  10  wide,  and 
8  deep,  it  will  hold  as  follows: 
12      Length  in  feet. 
10      Width. 


120  Square  feet  on  floor. 

8  Depth. 

960  Cubic  feet, 

8  =8-10  Multiplier  for  bushels. 


7680      (The  right  hand  figure    cut  ofl)  number  of 
■bushels  of  corn  on  the  cob — 768. 


2—7680 


384  Number  of  bushels  of  shelled  corn. 

3 — 768  Bushels — if  in  slip  shuck. 

256  Bushels  of  shelled  corn. 

>4 — 768  Bushels — if  in  full  or  whole  shuck. 


REDUCTION. 

192       Bushels  of  shelled  coru. 
5 — o84      Bushels  of  shelled  cum. 

70  4-5  Barrels  of  shelled  corn. 

Note. —  if  the  corn  be  not  level,  it  must  be  made  so  or 
averaged. 

A  concise  rude  for  finding  the  contents,  in  shelled  corn, 
of  a  crib  of  corn  put  up  in  the.  cub. 

Multiply  together  the  length,  breadth  and  average 
depth,  expressed 'in  feet.  Multiply  this  product  by  4, 
and  cut  oil'  one  figure  from  the  right,  for  the  answer  in 
bushels  of  shelled  corn. 

EXAMPLE. 

In  a  crib  15  feet  long,  12  feet  wide,  filled  9  feet  deep 
with  corn  on  the  cob,  how  many  bushels  of  shelled  corn? 
15     Length  in  feet. 
12     Width. 

180     Square  feet  on  floor. 
9     Depth.  • 


1620     Cubic  feet. 

4     Multiplied  for  bushels. 


648,0     (One  decimal  cut  off)  684  bushels  shelled  corn. 

If  the  corn  be  in  slip  shuck,  multiply  the  cubic  feet  by 
3,  and  if  in  full  shuck,  by  2,  and  cut  off  one  figure  as 
decimal  for  the  answer  in  bushels  of  shelled  coru.     -■         t 

A  concise  rule  for  reducing  corn  on  the  cob,  to  barrels, 
of  shelled  corn  : 

Take  8  per"  cent,  of  the  product  of  length,  width  and 
depth,  expressed  in  feet. 

EXAMPLE. 

In  a  crib  of  corn  on  the  cob  20  feet  long,  10  wide,  and 
9  deep,  how  many  barrels  of  shelled  corn? 
20x10=200—200x9=1800 

S  per  cent. 


14100  cutoff  2  decirna]s=144 
bbls. 
For  all  grain,  wheat,  shelled  corn,  etc.,  which   are  sold 
as  they  stand,  multiply  together  tin;   length  and  breadth 
and  depth  in  feet  for  the  number  of  cubic  feet;  multiply 
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this  by   8   and    cut  off  one    decimal  for  the  answer   in 
bushels. 

EXAMPLE. 

A  box  of  wheat  is  12  feet  long,  4  'wide  and  5  deep  : 
how  many  bushels  does  it  contain  ? 
1:2X4=48—48X5=240 


192,0—192  bushels. 

UTILE  FOR  PEAS  IN  THE  SHELL.  , 

Multiply  together  the  length  and  breadth  and  depth  in 
feet  for  the  number  of  cubic  feet;  divide  this  product  by 
20t  for  the  number  of  bushels  of  shelled  peas.    - 

EXAMPLE. 

In  a  room,  of  unshelled  peas,  20  feet  long,   15,  wide, 
and  averaging  6  feet  deep,  how  many  bushels  of  shelled 
peas? 
20x15=300.-300x6=1800.-1800—20=90  bushels. 

To  find  the  number  of  bushels  in  a  hogshead,  barrel,  or 
other  vessel  of  a  circular  base,  and  approximating  a 
cylinder  in  form,  measure  the  inside  diameter  one-third  of 
the  way  down  from -the  top,  and  the  depth,  in  inches 

RULE. 

Multiply  the  diameter  in  inches  by  itself,  and  the  pro- 
duct by  the  depth.     Then  multiply  by  36-J,  and  cut  of  5 
decimals  for  the  answer  in  bushels. 
%  EXAMPLE. 

*  In  a  hogshead  whose  depth  is  40  inches,  and  the 
'diameter  (one-third  from  the  top)  30  inches,  how  many 
bushels  ? 

30     diameter  in  inches. 
30 

900. 
'  40  depth. 


36000 
36J 

216000 
108000 
18000 

1314000  (5  decimals)— 13  bushels,  14-000. 
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To  find  the  manlier  of  bushels  in  a  potato  bank,  piled 
in  the  form  of  a  cone : 

Ri'Li:. 

Multiply  the  diamotor  at  the  base  by  itself,  and  the 
product  by  the  height  in  feet.  Then  multiply  by  21  and 
cut  oft'  2  figures  for  decimals  for  the  answer  in  bushel.r. 

KXAMl'LE. 

In  ,i  potato  bank,  the  diameter  being  0  feet  at  the  base, 
and  the  height  5  feet,  how  many  bushels  ? 
Gx  6=36— 36X5=1*0 
21 

]so 

300 


63 


3,780=87  8-10.  bushels. 
If  the  potatoes  do  not  conie  to  a  point  at  the  top,  but 
round   considerably;  then   divide  the   ISi.i  by  4  for    the 
answer — say  180—4=45  bushels. 

•  ♦ 

TO    MEASURE  BY  A  MEASURING  ROD. 

Cut  a  rod  exactly  51 -J  inches  long,  and  measure  it  off 
into  4  equal  parte.  Each  part  will  be  a  line*  bushel.  A 
box  just  as  long,  wide  and  deep  as  this  would  contain 
exactly  one  bushel.  Subdivide  each  line  bushel  into  ten 
equal  parts  calling  them  tenths. 

When  the  dimensions  are  found  with  this  rod,  the 
product  of  length,  breadth  and  depth  is  the  answer  in 
bushels. 

EXAMPLE. 

A  crib  is  10  line  bushels  long,  8  wide,  and  5  4-10  (or 
5-4)  deep :  how  many  bushels  does  it  contain  ? 
10     line  bushels  long. 
8-    wide. 

80 
54 

820 
400 


432,0     number  of  bushels— 432. 


*  12  906-1000  inches. 
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If  the  crib  is  full  of  corn  on  the  cob,  divide  by  2  to 
reduce  it  to  shelled  corn,  and  so  in  other  cases. 

Example  1.— How  much  clear,  corn  in  a  bin  5  feet 
high,  8  wide  and  16  long,  the  corn  being  in  full  shuck? 

2.  How  much  clear  corn  in  a  bin  12  feet  wide,  10  high 
and  20  long,  the  ears  be^ng  in  slip  shuck  ? 

3.  What  is  the  quantity  of  corn  in  a  bin  6J  feet  wide, 
8h  feet  high  and  10 J  feet  long,  the  ears  being  without 
shuck  ? 

4.  How  many  bushels  of  peas  in  a  room  20  feet  wide, 
30  long  and  42  high? 

5.  How  many  bushels  of  potatoes  in  a  bank,  the 
diameter  at  the  base  being  8  feet  and  the  height  7  feet? 

6.  A  crib  is  9  line  bushels  long,  7  wide  and  3  3-10  (or 
3,  3)  deep:  how  many  bushels?        ♦ 

05.  To    change   numbers  from  a  lower   to   a  higher 
lower8  to"'"  name,  without  change  of  value,  we  employ  division.    This 
is  a  simple  reverse  of  the  process,  used  in  reducing  from  a 
higher  to  a  lower  denomination. 

Example  1.  Reduce  10354  farthings  to  £.* 


•changing  from 
a,     lower    to 
higher  name. 


OPERATION. 

Explanation   of  4)103* 

work. 

12)2588  2qr. 


20)il5  8d. 


EXPLANATION. 

We  first  divide  by 
4,  since  there  can  be 
only  one -fourth  as 
many  pence  as  far- 
things. By  this  divi- 
sion are  found  2588d. 
and    a    remainder    of 


Ans.  £10  15s.  8d,  2qr, 

2qr.  To  reduce  these  pence  to  shillings,  we  divide  by  12, 
since  there  can  be  only  one-twelfth  as  many  shillings  as 
pence,  and  we  get  215s.  and  also  have  a  remainder  of  8d. 
To  reduce  these  shillings  to  pounds,  we  divide  by  20,  and 
find  for  result,  £10  and  a  remainder  of  15s.  Placing  by. 
the  side  of  this  figure,  £10,  the  several  remainders  in 
their  proper  order,  we  find  that  10354  farthings  are,  when 
reduced,  £10  15s.  8d.  L'qr. 

106.  Iu  a  similar  manner,  like  examples  are  to  be  per- 
formed according  to  the  following  directions: 
How  to  reduce      Divide  the  sum  directed  to  be  reduced  by  the  number 
from  a  lower  to  0f  its   denomination   that   makes   it   higher;    divide   that 

a  higher  name.  .  °         ' 

result  by  the  number  oi  its  denomination,  and  so  on.  Ihe 
final  quotient  and  the  severalremainders  are  what  were  to 
be  found. 


Ex.  1.,  Art.  88.  shows  the  reverse  process. 


REDUCTION. 


107.  Tf.  will  be  seen  by  the  comparison  of  Ex.  1,  Art.  The 
88,  with  Ex.  1,  Art.  99,  that  the  two  kinds  of  reduction  ,^',1 
prove  each  other. 

Example  1. — Reduce  1365  inches  to  rods. 

OPERATION. 


two   ]>! 


12)1365 


:-{)li:-J  ft.  9  in. 
5^)37  yds.  2  ft. 
11)74 


Nofr. — In  this  ex- 
ample it  will  }>e  seen 
that  the  division  by 
y>\  is  easily  performed 
by  doubling-  that 
ninuber,  and  the 
dividend,  37,  so  that 
they     stand     11)74. 


Aim.      6  rods,  4  yd.  2  ft.  9  in.!   Such    change    never  riiyi, 

affects  the  value   of  a  term,  while  it  relieves  from  the  "r  " 

.   .  .     .  Tires 

embarrassment  of  fractional  division.      A- similar  method 

is  to  be  observed  in  dividing  by  any  number  connected 

with  •],  $,  etc.,  only   changing  the  divisor  and  dividend 

into  fourths,  thirds,  etc.,  as  the  case  requires. 

2.  Reduce  455  pints,  Dry  measure,  to  higher  denomi- 
nations. 

3.  Reduce  29795  cubic  inches  to  feet  and  yards. 

4.  Reduce  177564  farthings  to  £. 

5.  Reduce  65432  shillings  to  £. 

6.  lleduce  59678  pence  to  shillings. 
7    Reduce  965430  pence  to  £. 

8.  Reduce  3764354  pounds  to  tons. 

9.  Reduce    545509    grains,   Apothecaries'   weight,   to 
pounds. 

10.  Tn  2500  nails,  how  many  yards? 

11.  Reduce  5665  rods  to  miles. 

12.  Reduce  3567  links  to  miles. 

13.  In  9657840  cu.  in.,  how  many  cords? 

14.  Reduce  985067  sq.  r.  to  sq.  miles. 

15.  What  number  of  circles  in  1296i'00  seconds? 

16.  How  many  gallons  in  S35  gills? 
17     In  N!Kif>74  seconds 


2  hy  ' 
iin..:.j    c 
ion.-. 


18.  In  765325 


i  yy.)->ii)  ounces. 


how  many  calenc 
how  many  tons  ? 


19.  In  57850  links,  how  many  miles? 
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MISCELLANEOUS  EXAMPLES. 

108.  Example  1. — Keduce  £75  15s.  9d.,  to  pence. 

2.  Reduce  £5  6s.  7d.  3qr.,  to  farthings. 

3.  Reduce  6078095  farthings  to  £. 

4.  Reduce  695432  pence  to  £. 

5.  Reduce  6bush.  2p.  6qt.  Ipt.,  to  pints. 

6.  Reduce  50t.  15cwt.  2qr.  161b.  12oz.  8dr.,  to  drachms. 
7  Reduce  3c.  yd.  20c.  ft.  1435c.  in.,  to  cubic  inches. 

8.  Reduce  5mi.  5 fur.  6ch.  2rd.  161i.,  to  links. 

9.  Reduce  141b.  9g.  5<J.  29-  16gr.,  to  grains. 

10.  Reduce  651b.  9oz.  15pwt.  lSgr.,  to  grains. 

11.  Reduce  5yd.  2qr.  3na.,  to  nails. 

12.  Reduce  578965  links  to  miles. 

13.  Reduce  694205c.  in.  to  cubic  yards. 

14.  Reduce  787650na.  to  yards. 

15.  Reduce  3yd.  2ft.  6in.  2b.  c,  to  barley  corns. 

16.  Reduce  4m.  4fur.  25rd.,  to  rods. 

17.  Reduce  26sq.  m.  30a.  2rd.  33sq.  rd.,  to  square  rods. 

18.  Reduce  9gal.  3qt.  2pt.  3gi.,  to  gills. 

19.  Reduce  6378  gills  to  gallons. 

20.  Reduce  12circ.  6s.  15°  45'  10",  to  seconds. 

21.  Reduce  5mo.3wk.  16h.  27sec,  to  seconds. 

22.  Reduce  3m.  6ch.  2rd.,  to  links. 

23.  Reduce  3t.  181b.,  to  ounces. 

24.  In  75a.  6r.  5sq.  rd.,  how  many  square  inches? 

25.  In  30mo.  3w.  6da.  15h.;  how  many  minutes  ? 
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SECTION    III. 


109*  American  Money  is  the  currency  of  the  Southern  confederate tht 
Confederacy.  8ut-s. 

110.  It  is  known  by  the  several  names  of  eagles,  dollars,  its  divisions. 
dimes,  cents  and  mills. 

111.  The   gold  coin  is    the    eagle,  half-eagle,  quarter- Gold  coins. 
eagle  and  dollar. 

112.  The  silver  coin  is  the  dollar,  half-dollar,  quarter- Silver  coins, 
dollar,  dime,  half-dime,  and  three-cent  piece. 

113.  The  nickel  is  the   cent,  commercially  called   the  Nickel,  foi.utr- 

J  ly  a  copper 

copper.  coin. 

AMERICAN.  MONJBY    TABLE. 

114.  10  mills  make  1  cent,  marked  <-t. 
10  cents  make  1  dime,  marked  <l. 
10  dimes  make  1  dollar,  marked  $ 
10  dollars  make  1  eagle,  marked  E. 

Reference   Table. 
Eagle.       D~ 


Table  of  »i.'jori- 
ccui  carre!:cv. 


ff/ars. 

Dime:'. 

Cents. 

Mills. 

1     = 

10 

1 

=       10     = 

100 

1        = 

10 

=     100    *=' 

1000 

10      = 

1000 

=     100     = 

10,000 

1  =r 

115.  As  this  momy  come.;  under  the  directions  for  per- 
forming addition,  subtraction,  multiplication  and  division,  to  its  i^eCh°nS 
the  general  subject  of  this  currency  is  referred  to  them. 

116.  A   point  is  used   to  separate  dollars  from   cents ;  The  point  dis- 
1  hus  !*5.66  is  read  5  dollars  and  sixty-six  cents ;   without  the  ii"f;,!,''^n,g  the 

-»/■  lii-  •       r   n  iiii'i  cents. 

point,  boon  would  be  five  hundred  and  sixty-six  dollars. 

117.  When  three  figures  are  at  the  right  of  the  point,  The  figures  ra- 
the two  first  arc  cents,  and  the  thjrd  figure  is  'mil's;  thus,  J,nY"MnK  Ctn'r 
$5,606  expresses  five  dollars,  sixty-six  cents,  six  mills.    If 

a  comma  had  been  where  the  point  stands,  it  would  be  read 
five  thousand  six  hundred  and  sixty-six  dollars. 
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How  parts  of  a     H8,  Parts  of  a  dollar  are  often  expressed  in  numbers, , 

prSecT  eX"   known  as  factions,  thus  :  . 

50     cents,  or  a  half-dollar,  is  written    -         -         -     i 
3%i  cents,  or  a  third-dollar,  is  written      -  J 

25     cts  ,  or  one-fourth  or  one-quarter  dollar,  is  written  \ 
20     cents,  or  one-fifth  dollar,  is  written        -  -J- 

12J  cents,  or  one-eighth  dollar,  is  written         -         \ 
10     cents,  or  one-tenth  dollar,  is  written      -  fa 

6J  cents,  or  one-sixteenth  dollar,  is  written  fa 

5     cents,  or  one-twentieth  dollar,  is  written        -    fa 
5     mills,  \  of  a  cent. 
Cents  changed      119.  Cents    become   mills    by  the  annexation  of   one 
to'cent's  and™  cipher  •   dollars  become  cents  by  the  annexation  of  two 
mills.  ciphers,  and  mills  by  three ;  and  eagles  become  dollars  by 

changelto  doi-tne  annexation  of  one  cipher ;  thus,  60  cents  are  600  mills  j, 
lars.  65  dollars  are  6500  cents,  65,000  mills  ;  75  eagles  are  750- 

Examples  of      ,   ,,  '  ° 

change.  dollars. 

Example  1. — Write  45  dollars,  46  cents,  6  mills,  i& 
mills. 

operation. 
45  dollars=4500    cents. 
Add  to  these     46    cents. 


4546   cents. 
Annex  one  cipher  to  change  to  mills,    45460  mills. 

Add  6  mills. 


Ans.     45,466  mills. 

2.  In  35  dollars,  63  cents,  5  mills,  how  many  mills  \ 

3.  In  $65,  how  many  cents  ? 

4    In  $550,  how  many  cents  ?  how  many  mills  ? 

5.  In  $5.60,  how  many  mills  ? 

6.  In  $2.50,  how  many  cents  ? 

7.  In  $100,  how  many  cents  ? 

8.  In  5  E  and  $6.40,  how  many  cents  ? 

Mills  chang?d       120.  To  change  mills  to  cents,  the  right  hand  figure 
lars?"8'  °       must  be  cut  off;   and  mills  to  dollars,  the  three  right  hand 

figures. 
Cents  changed      121«  To  change  cents  to  dollars,  the  two  ri^ht  hand 

to  dollars.  figureg  muflfc  fee  c- t  off 

Remark. — When  dollars  are  multiplied  by  dollars,  the ' 
answer  is  in  dollars ;  when  by  cents,  the  answer  is  in  cents; 
and  when  cents  are  multiplied  by  cents,  the  answer  is  in 
mills. 
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9.  Change  36445  mills  to  dollars,  cents  and  mills. 

A /is.  30,45, o,  or  836. 45e.  5m. 

10.  Change  6954320  mills  to  dollars,  cents  and  mills. 

11.  Change  78654461  mills  to  dollars  and  cents. 

12.  Change  55H7905  mills  to  dollars  and  rents. 

13.  Change  3890076  mills  to  dollars,  cents  and  mills. 

14.  Change  3650123  mills  to  dollars  and  cents. 

15.  Change  984060  mills  to  dollars,  cents  and  mills. 

122«   The  mill  is  simply  an  imaginary  coin,  and  in  com-  The  mill  an  .m- 
mercial   transactions  hardly  known ;    thus,   in   the  sale  of  a2mar>' eoin- 
articles,  amounting  severally  to  62] 

43  J 
1.3  li 


Which  added,  are  82.37* 

The  trader  does  not  express  the  f ,  ]  and  1  in  mills,  but 
adds  them  as  fractions,  and  writes  the  same  as  above,  not 
as  the  amount  equally  is,  82.37c.  5m. 

Remark. — The  pupil  must  be  particular  in  putting  the  Point'not"to "t" 
separation  point  between  the  dollars  and  cpnts;  as  also,  neglected;  a^o, 

-  IT*  l  "1  Till  ~\  Lilt?     iir X  cLlli£*z~' 

when  adding;  to  plaee  cents  under  cents,  and  dollars  under  merit  of  similar 
dollars.  value8- 

123«  When  one  figure  only  expresses  the  cent,  a  cipher  How  to  write  .n 
is  to  be  placed  at  its  left;  thus  to  write  four  dollars  and   °urebT 
six  cents,  we  do  not  write  §4.6,  but  84.06. 

124«  In   the  following  examples,  in   the   Addition   o/Addition  of 
American  Money,  the  answers  can  be  found  by  the  table,  ^n^y.'"'11  cl"r" 
or  in  the  commercial  form  of  adding  fractions. 

Example  1. — John  bought  6  pair  socks  for  81.25,  a 
vest  for  $2.25,  a  coat  for  $9  37],  6  handkerchiefs  for 
81.62],  and  a  cravat  for  75c  :  what  was  the  cost  '( 

OPERATION. 

Socks,  $1.25  = 

Vest,  2.25 

Coat,  9.37] 

Handkerchiefs,    1.62] 
Cravat,  .75  = 

Am.  815.250  815.25 

2.  Purchased  1  box  of  candles,  for  87.50;  1  box  raisins, 
83.37 i;  1  keg  of  buckwheat,  82.62];  1  barrel  of  flour, 
80. X7]  :  what  was  the  amount  of  the  purchase  '! 

3.  Nought  1  bag  of  coffee  for  i?l 5.024  ;  5  sacks  of  salt, 
$4.37]  ;  1  barrel  of  molasses.  814.45,  and  1  box  of  starch, 
"""  37]  :  what  was  amount  of  bill  ? 


81.25 

or 

81.25 

2.25 

2.25 

9.375 

9.37] 

1.625 

1.62i 

.75 

.75 
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Subtraction  of 
American  cur- 
rency. 


Explanation. 


4.  If  you  owe  to  A  $437.50 ;  to  B  $65 ;  to  C  $5,371;  ;  to 
D  62  1;  what  is  the  whole  amount: 

5.  If  your  father's  State  tax  is  $19.37*-;  his  town  tax 

$25,121  ;  his  poor  tax  $6,021,  and  his  bridge  tax  $5!87-V: 
what  is  the  sum  of  the  whole  ? 

6.  Add  $125,  $1)5.37  \,  $00,621,  and  $1235.871  together. 

125.  The  Subtraction  of  American  money  is  substan- 
tially that  of  simple  numbers. 

Example  1.— If  my  income  is  $2500  a  year,  and  my 
expenditures  are  $2437.50 :  what  is  the  surplus  ? 

OPERATION.  EXPLANATION. 

2500.00   j        Having  for  convenience  put  the  two 
2437.50   |   ciphers  in  the   place  cf  cents  in  the 

I   minuend,  we  say  0   from  0,  nothing, 

An?,.  $62.50  !  which  pet  as  a  cipher  in  the  units- 
place  of  cents,  we  then  say  5  from  ten  (Art.  40,  remark) 
5  ;  placing  this  in  the  tens-place  of  cents,  we  carry  the  1 
borrowed  to  7,  and  then  proceed  with  the  subtraction  as  in 
the  rule  for  simple  numbers. 

2.  A  man  buys  a  horse  for  $87.50,  what  change  is  he  to 
receive  from  a  hundred  dollar  bill  handed  the  seller  ? 

o.  If  you  pay  for  a  carriage  $450,  and  for  a  pair  of 
horses  $337.75,  how  much  more  does  the  carriage  cost  than 
the  horses  ? 

4.  What  is  the  difference  between  $775.37},  and 
$562,121  ? 

5.  What  would  $595  deducted  from  $1000.50  leave? 

6.  How  much  more  is  $2000.60  than  $999.99  ? 

7    Deduct  $735.39  from  $862.21,  and  state  the  remain- 
der ? 
"8.  What  is  the  difference  between  859.69,  and  $96,957 


riis  muitipiica-      \2fi,  The   Multiplication  of  American  money  is  similar 

can  currency. 


Hon  of  Ameri-   jn  procegs  to  that  Qf   sjmple  numbers. 


When  cents  are 
in  the  multipli- 
cand. 


Example  1. — What  will  28  pieces  of  cotton  bagging 
cost  at  $15.50  a  piece  ? 
operation. 

15.50         Remark. — When  the  multiplicand, 
28       as  in  this  example,  has  cents,  the  two 

right  hand  figures  in  the  result  must 

12400       be  separated  by  the  point  for  cents. 
3100 

4ws.     $434.00 
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2.  What  is   the  cost  of  40  barrels  of  flour  at  $GJ   a 
barrel  ? 

OPERATION.!       Remark. — Here  40x  -2  =  forty  lialves=2'j 
4<»  I  wholes;  or  it  could  be  said  $U' =$6.50 

6-]        |  40 


240 

20 


$260.00 


$260 

2    What  is  the   cost  of  a  firkin   of  butter,  containing 
841bs.,  at  25i-  per*  lb? 

3.  What  will  350  bushels  rough  rice  cost  at  .871  per 
bushel  ? 

Remark. — If  this   operation   is   performed  by  writing  when  the  mui- 
.875,  named,  when  so-  written,  decimals,  for  the  multiplier,  ^'.'"or0^'^-'7 
which  is  87  cents  5  mills,  three  figures  on  the  right  handmals-  -'ini1  l0 
side,  in  the  result,  are  to  be  marked  off,  the  first  on  the 
extreme •  right,  by  a  comma,  for  mills;  the  next  two  by  a 
point  for  cents.     Our  preference  is  for  the  other  form,  as 
being  in  common  use,  and  practically  best. 

4.  I  purchased  a  flock  of  sheep,  numbering  225,  at  $2:' 
each  :  what  did  the  whole  cost  ? 

5.  What  will  66  bushels  of  oats  cost  at  .33*  per  bushel? 

6.  What  must  I  pay  for  52  barrels  of  potatoes,  at  $3-J- 
per  barrel  ? 

7.  What  will  380  acres  of  land  cost,  at  §15}  per  acre? 

8.  How  much  has   to  be   paid  for  20  railroad  shares, 
valued  at  $95.87z  each? 

127.  To  find  the  cost  of  articles  sold  by  the  100  or  1000,  t<>  find  the  cr-i 
after  multiplying  the  quantity  by  the  price,  we  cut  off  two  p^u'o  or  two* 
figures  on  the  right  hand  of  the  product,  if  the  price  be 
by  the  100 ;  and  three,  if  by  the    1000;  the  remaining 
figures  represent  the  answer,  iu  the  same  denomination,  as 
the  price. 

9.  What  will  5750  bricks  cost  at  §10  per  thousand  ? 

5750 
10 


Ans.  $57,500 
or 
$57.50  c.  0  mills. 


*  Per,  the  Latin  particle,  signifying  for. 
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10.  Bought  a  raft  of  boards,  containing  3345  feet,  at  $12 
per  thousand ;  what  did  the  same  amount  to  ? 

11.  What  is  the  value  of  3475  feet  of  timber  at  $2  per 
hundred  ? 

12.  What  must  be  paid  for  450  feet  of  boards  at  $8  per 
thousand  ? 

inicifssuidi.v      T°  fin(*  tne  worth  of  articles  sold  by  the  ton:  having 
ton.         "  multiplied    by   the    given    numbers,  we    strike  off  three 
figures    from  the  right  of  the  product,   and  divide  the 
K-M'i"naticm  of  remainder  by  2  for  the  answer.     This  answer  will  be  in 

the  loth  sum.        .  -.     •>  .  _  , 

the  same  denomination  as  the  price  of  a  ton.  Ine  reason 
of  this  division  is,  because  the  ton  consists-  of  20001bs., 
and  the  example  proposes  a  numberless  than  that. 

13.  What  cost'  1637  weight  of  blades,  at  $10.50  the 

ton  ?  OPERATION. 

1637 
1050 


»>i 


81850 
16370 

2)1718,850 

Ans.     $8.59 

14.  What  will  be  the  cost  of  26761bs.  of  plaster,  at 
$2.65  per  ton  ? 

15.  What  will  9501bs.  of  hay  cost,  at  $12.50  per  ton  ? 

16.  What  will  be  the  freight  of  56781bs.  of  iron,  at  $9 
per  ton  ? 

17  WThat  will  be  the  cost,  by  railroad,  from  Charleston 
to  Memphis,  on  an  invoice  of  merchandize,,  weighing  8560 
tons,  at  $7  per  ton  ? 

128.  The   Division  of  American  money  is   to  be  per- 
formed, as  in  simple  numbers. 
ifow  to  divide      129.  When  the  sum  to  be  divided  consists  of  dollars, 
dollar*,  annex  two  ciphers  at  the  right,  in  the  place  of  cents,  plac- 

ing, always,  the  separation  point  between  the  dollars  and 
cents.     The  answer  will  be  in  dollars  and  cents. 
what  is  dr>„c       130.  Should  there  be  a  remainder,  it  is  to  be  expressed, 
^hon-tje1r"  1S  a  fractionally,   as  in    the    following  example;    or  if  it   be 
desirable  to  pursue   the   inquiry  further,  by  annexing  a 
cipher  to  the  dividend,  the  next  division  will  give  mills 
and  so  on. 
Tho  former,  or      Remark. — The  first  way  is  the  preferable  one  for  the 
lo^e  preferred,  reason  already  given,  that  in  business  transactions,  we.  do 
not  write  beyond  dollars  and  cents. 


Division    of 
American  cur 
vency. 
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Example  1. 
operation. 
5)9.67 


Divide  §9.0 


5. 


1.93  and  2  over,  which  fractionally  written  is  ?, 
making  the  answer  $1.93£.  But  if  perform' :d  so  as  to 
have  mills  la  the  result,  it  would  be  done  thus:  5)9.07,0 


1.93,4 
which  is  to  be  read  $1.93  cents,  4  mills. 

Note. — This  subject  will  be  treated  of  in  decimal 
fractions. 

2.  Divide  §535  by  17 


OPERATION. 

17)535.00(31.47  A 
51 


EXPLANATION. 

It  will  be  noticed  in  this  example, 
that  as  no  cents  were  given  in  the 
sum,  two  ciphers  have  been  put  in 
the  cents  place;  while  in  the  quo- 
tient, two  figures  at  the  right  hand 
have  been  marked  off,  showing  the 
answer  to  be  $31.47  and  the  frac- 
tional expression,  jV  Had  three 
ciphers  been  annexed  to  the  divi- 
dend instead  of  two,  the  figure  on 
the  extreme  right  would  have  been 
mills. 


17 

so 
68 

120 
119 

1 

3.  Divide  §25.41  by  ID. 

4.  Divide  §536  by  145. 

5.  Divide  §1000  into  250  equal  parts. 

6.  Divide  $6532.56  into  105  equal  parts. 

7    If  §575  be  divided  equally  among  8  persons,  what 
will  be  the  share  of  each? 

8.  Bought  56yds.  of  straw  mattiug,  for  §20  :   what  w.;s 
that  per  yard,  't 

9.  Hired  a  carpenter  for  a  month  of  26  working  days, 
at  $22  :  what  was  the  expense  of  his  services  a  day  ? 

10.  Sold  20  bags  of  Sea  Island  cotton  for  §1975  :  what 
was  the  worth  of  a  single  bag? 

11.  At  $6   the  barrel,   how  much  flour  can  be  had  for 
$2.58  ? 

12.  At  75   cents    per   pound,  how  much    tea    can    be 
bought  for  §9 '( 

13.  Il<iw  many  barrels  of  apples    can  be    bought    for 
$45.50,  at  §3.50  per  barrel  ? 
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14.  How  long,  with  the  wages  of  $1.12  \  a  day,  will  it 
take  a  laborer  to  earn  $40.50  ? 

Note.— In  this  example  (Art.  107,  Note  Ex.  1),  because 
oi  the  fractional  I,  double  both  divisor  and  dividend,  and 
then  proceed. 

15.  For  $47.50,  how  many  yards  of  broad  cloth  can  be 
had  at  $2.37i  per  yard? 

16.  At  §7.50  a  ton,  how  many  tons  of  coal  can  be 
bought  for  §255  ? 

17  If  a  bag  of  coffee,  containing  IGOlbs..  cost  $24 :  what 
will  be  the  price  of  a  pound  ? 


MISCELLANEOUS  EXAMPLES. 

131  •  Example  1. — Which  costs  the  more,  25  bushels 
of  oats  at  75  cents  per  bushel,  or  124  yards  of  calico,  at  7 
cents  per  yard  ?     What  is  the  difference  ? 

2.  What  is  the  difference,  in  the  cost  between  5  tons  of 
coal  at  $7.50  per  ton,  and  12yds.  of  cloth,  at  $8.50  per 
yard. 

8.  How  many  acres  of  land  at  S3  each,  may  be  bought 
with  the  value  of  46yds.  of  cassimere  at  $3  per  yard  ? 

4.  How  many  acres  of  land  at  $3.50  per  acre,  may  be 
purchased  with  the  value  of  120hhds.  of  molasses  at  30 
cents  per  gallon. 

5.  What  is  the  cost  of  21b.  6oz.  5pwt.  of  silver  at  27 
cents  per  pwt.  ? 

Note. — Reduce  to  pennyweights  and  then  multiply  by 
27.     This  gives  the  answer  in  cents. 

6.  What  is  the  value  of  3  tons,  9cwt.  2qr.  181bs.  of 
sugar,  ait  13  cents  per  lb.  ? 

7.  What  is  the  price  of  2  bushels  and  3  pecks  of  rice  at 
25  cents  a  peck  ? 

8.  What  will  51b.  7oz.  salts  come  to  at  9  cents  per 
lb? 
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9.  A  merchant  sold  a  remnant  of  cloth  for  #25.~>'..i ; 
there  were  0yds. :  what  was  that  a  nail? 

Xolc. — Reduce  6yds  to  uuils,  and  dividi;  into  250'' 
cents. 

10.  What  will  1.50  acres,  3rd.  18  perches  amount  to,  at 
$1.40  per  perchl'  ' 

11.  Bought  o  tons,  9c\vt.  of  iron  for  &45U  :  wliat  wa.- 
that  per  cwt. ? 

12.  If  1  ton  of  hay  cost  $12  J,  what  will  5  cost? 

13:  If  1  lamb  cost  £2.25,  what,  at  the  same  rate,  wii! 
15.  "cost  ? 

14.  If  So  bushels  of  corn,  cost  -SCO  .75,  what  is  that  per 
bushel  ? 

15.  If  a  butcher  purchase  17  beeves  for  $180,  25  sheep 
for  $(37.50  ;  what  is  the  value  of  all  ?  What  of  the  beeves 
and  sheep  each  per  head  ? 

1G.  A  farmer  buys  86  sheep,  and  pays  for  them  witli 
5  cows,  valued  at  $15  each,  and  a  wagon  worth  §79  :  what 
do  the  sheep  cost  each  ? 

17  An  estate  valued  at  $21,000,  is  to  be  divided  among 
4  children,  when  the  widow  has  received  her  portion  of 
one-third.     What  are  the  shares  ? 

18.  Bought  a  plantation  for  $4500;  and  paid  for  it 
with  10  shares  in  the  South  Carolina  Railroad,  §100  a 
share;  20  in  the  Savannah  Railroad,  at  %\'ib  a  share: 
what  amount  will  be  called  for  to  meet  the  balance? 


ib  COMPOUND     ADDITION. 


HIGHER     ARITHMETIC. 


PART    SECOND. 

COMPOUND  NUMBEES. 

a  compound        132>  A  compound  number  consists  of  two  or  more 
munber.  denominations  of  like  character,  as  expressed  in  the 

tables  of  currency,  weights  and  measures. 
what  are  com-  133«  Pounds,  shillings  and  pence  are  of  this  class, 
pound  num-  ag  before  gtated ;  also,  dollars,  cents,  dimes,  bushels, 
quarts,  pecks,  etc. ;  but  these  or  any  other  denomina- 
tional values  cannot  be  united  to  form  a  common 
sum :  thus,  it  is  impossible  to  say,  £b  and  $5 — 
although  both  money  representatives — are  £10  or 
$10,  and  so  of  other  like  numerical  classes. 

134.  In  adding  compound  numbers,  place  always 
the  different  values  or  measures  in  columns  of  a 
similar  class,  and  in  the  order  of  the  tables,  com- 
mencing at  the  right  hand  with  the  lowest  value 
named.  When  set  in  order,  as  in  English  money, 
pounds  under  pounds,  shillings  under  shillings,  pence 
tinder  pence,  farthings  under  farthings,  add  the  right 
hand  column,  and  divide  it  by  the  number  of  this 
denomination,  to  make  one  of  the  next  higher:  the 
quotient  is  to.  be  carried  to  the. next  column,  but  the 
remainder  placed  beneath  the  addedcolumn. 


What  are  not. 


I  low  compound 
.'H.tlition  ie  per- 
formed. 


COMPOUND  ADDITION. 

135.   The  proof  is  the  same  as  in  simple  addition 
(Art.  39). 


COMJ'Ol,  M")     ADDITION. 


OPERATIO 

£ 

V. 

•jo 

rf. 

TJ 

qr. 
■l 

Example  1. —  lf> 
14 
10 

10 

1.) 

5 

li 

li) 

!» 

3 

•  > 

K.tplnn:i 
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IOXIT.ANATIoV 

Theainounl.  of  the  su™ 
first  column  is  14qr. 
=  .'!d.  2qr.  I'll;'  2qr 
are  placed  in  the 
column  of  fart  lungs, 
and  the  :>d.  (the 
3  I  small  figure  Iiclow) 
— !  carried  to  tin:  pence 
2  [  column,  making 
2  ■>  ■>  \  43d. =3s.  7d.  The 
7d.  is  now  placed  in  the  pence  column,  and  the  lis. 
added  to  the  shillings  column,  making  f>tis.=  'J2  10s. 
The  Kis.  is  placed  in  the  shillings  coluimi,  and  the 
£2  added  to  the  £,  making  the  answer  as  abc.-e. 
*  Note. — It  is  convenient  to  put  the  division  numbers 
above  the  columns,  and  the  carrying  ones  helo'.v  in 
small  figures,  as  in  above  example. 


25      1!) 
35       4 

Am.     101     16 


£  s.  d.  qr. 

■20  VJ,  4 

30  15  0  2 

10  14  8  3 

17  12  0  1 

39  5  4  3 

3  3  10  2 


£ 


<i.  (jr. 


12  5  4  :! 

5  19  11  :-; 

1G  15  4  2 

18  (i  1)  :; 

7  12  x  1 


Ans.    £87     12s. 


£  s.  d.  qr. 

4.     250  17  9  2 

500  1(3  8  3 

1250  9  0  3 

25  7  5  2 

35  0  4  1 


6. 


£ 

s. 

d.  qr 

55 

17 

10      2 

Hi 

15 

9      1 

14 

13 

7     2 

,> 

12 

5      1 

29 

1G 

•  >      •> 

£ 

s. 

d.   qr 

30 

;> 

■> 

19 

5 

19      2 

45 

15 

11     :> 

129 

18 

9    •; 

10 

12 

s      I 

£ 

,s. 

d.     qr 

20 

19 

1'-      1 

35 

17 

9     2 

1S 
9 

12 
14 

s     :; 

10 

15 

i      3 

COMPOUND     ADDITION. 


DRY 

MEASURE 

bu.  pk. 

?'■  l?f- 

bu. 

r/t  jrf 

5    3 

7     1 

9. 

00 

6     1" 

6     2 

fi     1 

25 

O 

7     0 

15     3 

7     1 

12 

b 

6     1 

25     2 

5     0 

5 

2 

4     1 

LIQUID  JIEAf- 

tvr.  had.  gal.  qt.  pi. 


RE. 


j  W 
25 
55 

75 


45 
37 

29 

12  v 


1 

;■{   .0 
1   .1 

1    l 


n. 


f>?H.  /.■//r/.  gal.  qt.pt. 


5 

6 

15 

9 

7 


2 

i 

0 


15 
35 
60 
25 


3 

2 

3. 

2 
3 


AVOIRDUPOIS   \   EIGHT. 


tons. 
14 


10 


.qr  lb.  oz. 
•I  15  13 
•■;  24  1-1 
'•  -12  V- 
1  I.)  10 
9 


U 


dr 


15 


tons.cwt.qr  lb.  oz.  dr. 

13.     22  17  2  20  15  14 

15  15  3,  9  10  13 

5.  12  2     8     9  12- 

A9  1  15     7   .8. 

1Q  10/2  22     5     7 


APOTHECARIES    WEIGHT. 


14. 


ii'. ' 


lb, 

v  ! 

17 

15 
9 


11 
6 
9 


55. 

'  tf,'  /■' 

lb.. 

1 

16 

15. 

25 

s* 

lit 

15 

0 

7 

14 

1 

13 

o 
O 

1 

9 

* » 

TROY 

lb. 

oz. 

pv:i.   uV 

45 

0 

17       0 

9 

o' 

14       0 

11 

0 

3       0 

V;,X 

.   9 

15     20 

\ 

16     17 

10 

\8     15 

8 

'&,,   16 

17 


11 

4 

9 


5-  B-  W"- 
16 
13 
19 
11 
16 


5 


1 

2 

1 

9 


10  4  1 


(b. 

oz. 

j?U'£. 

or. 

35 

10 

12. 

14 

<Mj 

o, 

15 

13 

72' 

t> 

14 

20 

6 

7 

8 

10 

2 

14 

15 

0 

9 

17 

18 

4 

10 

18 

20 

'OMPwi'M)     AUDITION. 


ALE  AM)   I'.r.iR   MKANCRE. 


hhd. 

4S 

17a/. 

'ft- 

1 

-J!) 

50 

1 

1 

50 
4.") 

ft 

1 
1 

14 

12 

1 

1 

IS 

13 

1 

1 

19 

•  ) 

■> 

1 

hhd.  ijal.  ijt  jit. 

10.       75  25  ■>  <» 

3  15  1  0 

4U  '.)  2  0 

rn-;  14  1  0 

2  7  :;  (.» 


'.1 


s 


C     All   MliAhtilE. 

yd.  qr  na.  .  .E.Fl.qr  an. 

25  2  :■>  i!l.  1_5  2  ;; 

0/  o  2  It      ■>      s 

40  3  1  45  2  1 

150  2  1  '  0<>  :;  2 

49  3  :;  :;o  2  :■; 

27  2  1  '■  is  3  2 


E.E.  or  na. 

^  2  :■; 

S4  3  2 

54  2  1 

m  1  2 

05  :i  2 

5G  2  3 


dcflf. 

mi. 

fur. pa.  It.  in 

210 

15 

5  15   10  2 

41 

14 

3  16     9  !i 

9 

25 

:■$  20  14  2 

36 

12 

2  19  18  4 

16 

7 

1     7   12  2 

12 

5 

2     6*     S  ■! 

LONG  MEASTRl-:. 


24. 


a-'ii. 

3 12 
25 
GO 
19 

•  14 


'J 

;;r 

50 


V.  9 


LAND  OR  SQI'aHI:  MKASUR 

sy.  yd.  sq.  ft.   sq.  in.     I 
'97  '      4         104  2G 


xq.nn.  a.     r. 


tilt     8 


22 

105 

37 


27 

>> 

127 


-!/>0 


/■<*. 
o  1 
25 

-81 


II 


;o  yl 


S'l-j/d 

21 


CIRCULAR  AND  ASri'.O 

g      o        /       />    1  \      ° 

5  17  36  29;2S. 

7  25  41  21 j 

8  15  16  09 


>MIC  W. 


i 


1  it  1 ; 


G 

20 

4!>i 

20. 

.  \    5 

2/1     25 

8 

IS 

29 

ig| 

\.o 

H    2G 

7 

0!) 

04 

''I 

7 

0$      05 

Ml! 


COMPOUND   SUBTRACTION. 


SURVEYORS'  MEASURE. 


mi.   ) 

far. 

ch 

.    rd. 

mi.  J 

far. 

c7i. 

rd. 

SO. 

25 

8 

3 

10 

31 

35  " 

5 

2 

9 

24 

5 

6 

09 

25 

6 

4 

8 

4 

5 

8 

23 

7 

5 

7 

23 

3 

4 

7 

20 

8 

6 

6 

SOLID    OR    CUBIC    MEASURE. 

cm.  yd.  cu.  ft 

.     cm.  m. 

c.     c.  ft. 

c. 

eft 

32. 

65 

25 

1129 

33. 

87. 

9 

65 

8 

37 

26 

132 

26 

7 

35 

6 

50 

1 

1064 

16 

6 

25 

5 

<>o 

19 

17 

19 

5 

15 

7 

TIME    MEASURE. 

mo 

wJc. 

da. 

yr.    da. 

A. 

min 

sec 

34. 

9 

3 

2 

35. 

89     59 

20 

13 

12 

3 

2 

1 

25     40 

10 

12 

37 

7 

1 

2 

5     90 

19 

19 

25 

6 

5 

O 

6       5 

4 

15 

20 

4 

3 

2 

5      6 

14 

5 

6' 

COMPOUND  SUBTEACTION. 


fi-forraed. 


^uHd^Urae-  ^6.  To  find  the  difference  between  compound  num- 
Ficn  is"  to  Vebers,  place  the  less  number  under  the  gi-eater  of  sim- 
ilar denominations,  and  beginning  at  the  right  hand, 
subtract  as  in  simple  numbers.  Should  the  figure  in 
the  subtrahend,  or  lower  line,  exceed  the  one  above, 
add  to  the  number  in  the  minuend  as  many  as  it  takes 
of  that  denomination  to  make  one  of  the  next  higher, 
and  then  take  the  subtrahend  from  the  upper  figure 
or  minuend  so  increased.  Set  down  the  remainder, 
and  carry  one  to  the  next  denominator  in  the  lower 
line,  and  so  on. 


COMPOUND     SL'ilTRAOTION. 


M 


ENGLISH    MONEY. 

Example  1.— From  45  pounds,  10  shillings,  (i  pence, 
3  farthings,  take  25  pounds,  9  shillings,  5  pence,  2 
farthings. 

£  s.         d.         qr. 

45         10         G  3 

25  9         5  2 

Ans.    £20         is7""]<r      lqr 

2.  From  35  pounds,  13  shillings.  7  pence,  2  farthings, 
take  25  pounds,  17  shillings,  10  pence,  3  farthings. 

EXPLANATION'. 

In  this  example,  the 
upper  figure  being  v;, 
less  than  the  lower,  I'1 
4  farthings=l  pen- 
8qr.«  ny,  are'  borrowed  an  d 
added  to  the  2=(J,  and  the  3  of  the  subtrahend  being 
subtracted,  the  remainder,  3,  is  set  down  in  the  far- 
things place,  and  Id. =  4  farthings  that  was  borrowed, 
is  carried  to  the  next  figure,  i'J-f-l=ll.  As  that  also 
exceeds  the  number  of  the  minuend,  we  bin-row  and 
add  12  pence  to  the  7=19,  and  say  11  from  19  is  S; 
and  setting  it  in  the  pence  place,  carry  the  ls.=  l2 
pence  that  was  borrowed  to  the  next  figure,  17+1=1S. 
As  that  exceeds  the  upper  figure,  we  borrow  and  add 
20  shillings  to  that,  and  say  18  from  33=15.  That 
being  set  in  the  shillings  place,  and  the  borrowed 
1=20  shillings  carried  to  the  pounds,  we  have,  after 
the  next  subtraction,  the  aifswer. 

In  a  similar  way  perform  all  examples,  taking  care 
to  operate  with  the  numbers  expressed  in  the  tables 
that  apply  to  the  proposed  sum. 


Ol'ESATION. 

£        s. 

d. 

qr 
4 

35       13 

7 

'- 

29       17 

10 

O 

£5  '"'    1 5s. 

~si.i. 

~8 

£ 

s. 

d 

qr 

£ 

s. 

d.     or 

From  50 

15 

4 

3 

4. 

From  37 

LS 

9     u 

Take  37 

14 

5 

»> 

Take  is 

19 

..)     2 

£ 

s. 

d. 

qr 

£ 

S. 

</.    qr 

From  25 

19 

9 

-1 

G. 

From  15 

t; 

0     2 

Take     5 

it; 

s 

;; 

Take    14 

i 

0     3 

82 


COMPOUND    SUBTRACTION. 


bu. 
From    38 
Take    25 

pk. 
6 
4 

DRY    MI 

qt. 
3 
1 

IASURE. 

bu. 

8.  From   12 

Take      9 

pk. 
0 

7 

qi 
0 
2 

LIQUID    MEASURE. 

•9.    From   13      0     0     0 
Take     2     39     2     1 


hhd.    gal.  qt.  pt. 
10.  From  165     15     2     1 
Take     59     36     3     1 


AVOIRDUPOIS    WEIGHT. 


ion.  cwt.  qr.  lb.  oz.  dr 

11.  From  45  17  3  24  15  9 
Take  7  18  2  14  13  7 


ton.    cwt.  qr.  lb.   oz. 

12.  From  200     5     2  20  13 
Take     33  12     1  23  15 


APOTHECARIES     WEIGHT. 


lb. 

3 

3 

gr. 

13. 

From 

3 

1 

5 

0 

14 

Take 

5 

2 

7 

17 

lb.  3     3   9    or, 
14.  From  4     0    4    0      0 
Take         7     5    2    14 


To  6nd  the  di 
Tiwence  in 


TIME    MEASURE. 

yr.  da.    h.  min.  see 

15.  From  95  89  16  15  15 

Take    75  57  23  30  17 


yr.  da.   h.  min.  see 

16.  From  59     0     0    0    0 

Take    13    6  15  20  45 


Note. — In  subtracting  dates,  30  days  is  counted  a 
month. 

-     17.  What  is  the  difference  in  time  between  March 
15,  1863,  and  January  13,  1869  ? 
yr.    mo.  d. 
From    1869     1     13 
Take      1863     3     15 


Rem. 


9     28 


Note — In  this  sum,  January  is  called  the  1st  month., 
and  put  down  1 ;  March  the  3d,  and  put  down  3. 

18.  Calculate  the  time  from  July  6,  1857,  to  Decem- 
ber 9,  1860. 


COMPOUND    MULTIPLICATION. 


19.  Calculate  the  time  from  May  5,  1859,  to  August 
4,1869.  i    >  >  b 

20.  Calculate  the  time   from   March   15,  18G2,  to 
May  19,  1865. 

21.  How  long  is  it  from  September   9,   1861,  to 
November  4,  1870  ? 


COMPOUND  MULTIPLICATION. 

137.  In  Compound  Multiplication,  the  multiplier  is,  The  multiplier 
without   exception,  an   abstract  number,   that   is,  a^mber"*01 
number  separate  from  any  particular  object;  as  4,  9, 

15,  25,  etc.;  hence  the  product  is  simply  the  multipli- 
cand repeated  as  many  times  as  the  multiplier  ex- 
presses. 

138.  To  perform  compound  multiplication  :  having  To  perform 
placed  the  multiplier  under  the  lowest  denomination  compound  mui- 
of  the  sum,  multiply  this  and  divide  the  product  by 

the  number  it  takes  of  that  denomination  to  make 
one  of  the  higher;  having  set  down  the  remainder, 
■carry  the  quotient  to  the  product  of  the  next  de- 
aomination,and  bo  on. 


EXPLANATION. 

Here  we  Kx^bnatiou  ,.f 
say,  first,  2 Elim' 
X  6=  12 —3d. 
!  A  s  there  is 
i  no  remainder 
Product,  £32  6s  9d.  Oqr.jwe  write  0  in 
243  'the  farthings 
place  and  carry  the  3d.  to  the  next  number,  after  its. 
multiplication;  thus  9x6=54  and-f-3=.">7 ;  this  divided 
byl2  gives  4s.  and  9d.  over.  We  then  put  9d.  in  the 
pence  place,  and  carry  the  4s.  to  the  shillings  after  its 
multiplication ;  thus,  7 X6=42  and+4=46 ;  this  divided 
by  the  20  t^ives  £2  6s.  over.  The  6s  then  is  put  in 
the  shillings  place,  and  after  the  £5  has  been  multi- 
plied by  6=30  the  2  is  added,  which  finishes  tho  sum. 


ENGLISH 

MONEY. 

©PKRATION. 

Example  1 

£ 

— Multiply  5 

By 

S. 
20 

7 

d. 
9 

qr 
4 

6 

84 

The  proof. 


COMPOUND     MULTIPLICATION. 

Multiplication    is   proved   by   division;    thus^ 
6)£32  68.  9d.  Oqr.,  is 

£5  7s.  9d   2qr  ,  the  operation  will  be  seen  in  com- 
pound division  (Art.  140). 

LONG    MEASURE. 

rd.  yd.  ft.  in  b.c.  - 

40     b\     3     12     3 

2.   Multiplicand,  15     4     2     6     1 

Multiplier,  4 


Product,  1  fur.  23     2     1     1     1 

16     0 


1  23     2     2     7     1 

In  this  example,  when  we  reach  the  denomination 
of  yards,  we  say  4x4=16  and  3  added  19;  by  the 
multiplication  of  this  by  2=38,  and  by  the  multipli- 
cation of  the  numbers  to  divide  it,  5J  by  2=11,  11 
into  38=3  and  5  over;  5-^-2,  to  bring  it  back  to  the 
right  denomination,  gives  2iyd. :  one-half  yard=  lft. 
6in.  must  be  added  to  the  feet  and  inches. 

LIQUID    MEASURE. 


gal.  qt.  pt.  gi. 
3.  Multiply    5     3     12 
By  6 


gal.  qt.  pt.  gi. 
4.  Multiply    S    3     1     3 
By      ,  7 


AVOIRDUPOIS    WEIGHT. 

tons.     cwt.     qr.     lbs. 
5.  Multiply        14       17       3       20 

By 


oz.      dr. 

10      15 

4 


TROT    WEIGHT. 

lbs.   oz,  pwi.  gr.\                       lbs.  oz.  pwt.  gr. 

6.  Multiply  50     7     14     19  7.  Multiply  25  7      0    11 

■      By                                    9j      By  8 


DRY    MEASURE 

bu.   ph.  qt.  pt 
8.  Multiply    30     3     6     1 
By  10 


bu.   pk.  qt. 
9.  Multiply      25     2     5 
By  3 


COMPOUND   DIVISION. 


fc5 


ALB    AND    DEER    MEASURE. 

hhd.  gal.  qt.pt. !  Me?,  gal.  qt.pt. 

10.  Multiply  75    37     3     111.  Multiply  37     25     2     1 

By  25:        By  15 


CIRCULAR  AND  ASTRONOMICAL  MEASURE. 
J.      °       '         "   !  S. 

12.  Multiply      7  28  26  4$  13.  Multiply      6  17  25  14 
By  20        By  6 


TIME    MEASURE. 

yr       da.        h.  »im.     sec. 

14.   Multiply      20       65       20  50       30 

By  12 


COMPOUND  DIVISION- 

139.  Compound  Division,  is  the    process  by  which  we  compound  di- 
Snd  how  often  a  given  number  is  contained  in  a  dividend  vision  denned, 
jf  compound  values  of  similar  nature. 

140.  To  perform  the  work,  divide  the  highest  denomi- 
nation by  the  given  number  and  set  down  the  quotient;  if  How  it  i*  per- 
there  is  a  remainder,  reduce  it  to  the  next  lower  denomi- formed- 
nation ;  to  the  result  add  the  given  number  of  that  de- 
nomination and  divide  as  before ;    and   so   on  until  the 

whole  has  been  divided. 
Example  1.— Divide  £32  6s.  9cL  Oqr.,  by  6  (Art.  138). 

OPERATION.  EXPLANATION. 

£     «.     d.  qr.  £32-t-6   gives   a  quotient   of 

on     io      i  n-  j  -j  c      on    Explanation   of 

M  U  4  £o,  and  a  remainder  of  £2.  earn  in  com- 
These  £2  reduced  to  shillings  P°nnd  '''""io.. 
and  added  to  6s.  make  46s.,  which 
divided  by  6,  gives  a  quotient 
of  7s.,  and  a  remainder  of  4s. 
These  4s.  reduced  to  pence  and 
added  to  9d.,  make  57d.,  which 


6)32    6    9     0 

.4ns.  £5    7s.  9d.  2qr. 
6 

Proof,  £32   6s.  9i  Oqr. 


86 


COMPOUND    DIVISION. 


divided  by  6  give  9d.  and  a  remainder  of  3d.  These  Sd. 
reduced  to  farthings,  and,  as  there  are  no  farthings  to  be 
added,  divided  by  6,  give  2qr.,  which  finishes  the  work. 

ENGLISH    MONEY. 

2.  Divide  £474  17s.  9d.  2qr.,  by  4. 

3.  Divide  £90  15s.  7d.  3qr.,  by  9. 

AVOIRDUPOIS    WEIGHT. 

4.  Divide  46t.  17cwt.  3qr.  151b.  9oz.  7dr.,  by  10. 

5.  Divide  60t.  15cwt,  2qr.  201b.  6oz.  5dr.,  by  12. 

Note. — When  the  divisor  exceeds  12,  it  is  necessary  to 
put  down  the  work,  as  in  the  following  example  : 


DRY    MEASUR3. 

6.  Divide  216bush.  3pk.  5qt.  lpt.,  by  25. 

OPERATION. 

bush.  pk.  qt.  pt. 
4     8     2 
25)216     3     5     l(8bush.  2pk.  5qt.  l^pt. 
200 


16  bush. 

4. 

67  pk. 
50 

17  pk. 
8 

141  qt. 
125 

16  qt. 
2 

33  pt. 
25 

8 


EXPLANATION. 

Finding  that  25  is  contaioed  8 
times  in  216,  we  put  it  in  the 
quotient  and  multiply  25  by  8= 
200  :  this  we  subtract  from  216 
and  have  a  remainder  of  16  bush- 
els. These  reduced  to  pecks  make, 
with  the  three  in  the  sum,  67 
pecks-  Dividing  by  25,  and  put- 
ting the  2,  which  are  the  pecks, 
in  the  quotient,  we  multiply  the 
divisor  by  the  2  and  subtract.  The 
17  that  remain  are  pecks,  and 
being  reduced  to  quarts,  we  divide 
as  before,  and  so  on. 


APOTHECARIES    WEIGHT. 


7.  Divide  4561b.  61  23  19  18gr.,  by  49. 

8.  Divide  1251b.  53  13  29  15gr.,  by  36. 


COMPOUND    HI  VISION.  5>7 

CLOTH  MEA8UR*. 

9.  Divide  45yd.  3qr.  3na.,  by  15. 

10.  Divide  85yd.  2qr.  2na.,  by  9. 

LIQUID  MEASURK. 

11.  Divide  149hhd.  45gal.  3qt.  2pt.,  by  50. 

12.  Divide  70hhd.  25gal.  2qt.  2pt.,  by  8. 

LONG  MEA8URB. 

13.  Divide  34deg.  24m.  7fur.  20po.  lift.  9in.,  by*  130. 

14.  Divide  420deg.  37m.  4fur.  30po.  5ft.  3in.,  by  65. 

LAND  OR  SQUARE  MEASURE. 

15.  Divide  97sq.  yd.  4sq:  ft.  104sq.  in.,  by  33. 

16.  Divide  80  sq.  yd.  3sq.  ft.  97sq.  in.,  by  26. 

TROY  WEIGHT. 

17.  Divide  61b.  15oi.  20pwt.,  by  9. 

18.  Divide  121b.  18ox.  15pwt.,  by  35. 

ALE  AND  BSER  MEASURE. 

19.  Divide  12hhd.  50gal.  8qt.,  by  6. 

20.  Divide  3hhd.  47gal.  2qt.,  by  22. 

DRY  MEASURE. 

21.  Divide  6bush.  3pk.  7qt.  lpt.,  by  7 

22.  Divide  12bush.  3pk.  6qt.  lpt.,  by  18. 

CIRCULAR  AND  ASTRONOMICAL  MEASURE. 

23.  Divide  lOcir.  25s.  30'  40",  by  9. 

24.  Divide.  9cir.  20s.  18'  30",  by  33. 

SURVEYOR'S  MEASURE. 

25.  Divide  12m.  7fur.  9ch.  3rd.  201i.,  by  6. 

26.  Divide  25m.  6fur.  8ch.  2rd.  151i.,  by  25. 

SOLID  OR  CUBIC  MEASURE. 

27.  Divide  4c.  14c.  ft.  25t.  24c.  yd.  1400cu.  ft.,  by  9. 

28.  Divide  5c.  15c.  ft.  39t.  25c.  yd/1650eu.  ft.,  by  28. 

TIME  MEASURE. 

29.  Divide  25yr.  335da.  21h.  45min.  55sec,  by  6. 

30.  Divide  50yr.  260da.  19h.  35min.  40scc,  by  36. 
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PROPERTIES  OF  NUMBERS. 


Prime  and  com- 
posite  num- 
bers. 

A  prime  num- 
ber. 


A  composite 
number. 


Numbers  con- 
crete and  ab- 
stract. 

A   concrete 
number. 


An  abstract 
number. 

A  further  dis- 
tinction of  com- 
posite num- 
bers. 

A  perfect  num- 
ber. 

An    imperfect 
number. 


What   arc  fac- 
tors. 


Prime  factors. 


What  are   not 
prime   factors. 

An  integer  de- 
fined. 

When  a  work  is 
called  exact. 

An  aliquot  part. 


A  measure  of 
any  quantity. 


14L  Numbers  are  of  two  kinds,  prime  and  composite. 

142.  K  prime  is  always  divisible  by  itself  and  1,  but  can 
be  divided  by  no  other  whole  number  :  1,2,  3,  5, 9,  13,  etc., 
are  of  this  order. 

143.  A  composite  number  is  one  that,  while'  divisible  by 
itself,  can  be  divided  by  other  numbers :  such  are  4,  6, 
8,  15,  etc. 

144.  Numbers,  whether  prime  or  composite,  are  concrete 
and  abstract. 

145.  A  concrete  number  is  that  which  is  applied  to  a 
particular  object;  as  when  is  said  5  bushels,  12  books,  20 
years. 

146.  An  abstract  number  stands  disconnected  with  any 
object,  and  is  simply  3,  4,  5,  20,  etc. 

147.  Composite  numbers  are  perfect  or  imperfect. 

148.  A  perfect  number  (of  which  nine  only  are  known) 
is  equal  to  the  sum  of  all  its  integral  factors ;  thus,  28  is 
of  this  class,  for  the  sum  of  1+2+4+7+14=28. 

149.  An  -imperfect  number  is  not  equal  to  the  sum  of 
its  factors ;  thus,  8  is  an  imperfect  number,  for  the  sum 
of  its  factors,  1+2+4,  is  not  equal  to  8. 

150.  The  factors  of  a  number  are  the  makers  or  produ- 
cers of  it;  thus  5  and  6  are  the  factors  of  30 ;  3  and  8,  or 
3  and  4  and  2  are  the  factors  of  24. 

151.  The  prime  factors  of  a  number  are  the  lowest  figures 
whose  continued  product  make  the  number ;  thus,  the 
prime  factors  of  24  are  2,  2,  2  and  3  ;  the  prime  factors 
of  36  are  2,  2,  3  and  3. 

J52.  Prime  numbers  being  divisible  by  themselves,  are 
not  called  prime  factors. 

153.  An  integer  or  whole  number  is  a  unit,  or  a  collec- 
tion of  units. 

154.  When  both  the  divisor  and  quotient  are  integers, 
the  work  is  called  exact. 

155.  A  number  contained  in  another  an  exact  number  of 
times  is  known  as  *an  aliquot  part;  thus  10  cents,  12J 
cents,  331-  cents,  and  50  cents,  are  aliquot  parts  of  a  dollar. 

156.  A  measure  of  any  quantity  is  contained  in  that 
quantity  a  certain  number  of  times  without  remainder ; 
thus,  3  is  a  measure  of  6,  and  8  of  24. 


I'ROI'KRTIKS    OF    NUMBERS.  s0 

157.  The   common   mcitxurc  of  two  or  more   numbers   is  Tur  omiiihi.ii 
any  number  that  will  divide  each  of  them  without  remain- rn ''■"""' 
der ;   thus,  4  is  a  common  measure,  of   12,  10,  24. 

158.  The  qrc'atcst  common  measure  of  two  or  more  num-  T1"'  Krent.<M 

i       •     i  ti  /■  li'imriicii  num- 

bers is  the  greatest  number  that  will  measure  each  ol  them  ;  ur>-. 

thus,  (5  is  the  greatest  eoiinnon  measure  ol'  12,  IS  and  30. 

A  measure  is  sometimes  called  a  suh-mn/fiple.  a  ■.wIkhiiUip.'k. 

159.  The  multiple  of  an;/  ijuontiti/  contains  that  quantity  v  mu|(il)le  ,.(  a 
a  certain  number  of  times  without  remainder;   thus,  20  i.>  uejany. 

a  multiple  of  f>,  and  18  of  3. 

160.  A  common  multiple  of  two  or  more  numbers  is  any  A,.,,ni!,,0Ii  „,,,,. 
number   that   may   be   divided   by  each  of   them   without  liPlc- 
remainder;  thus,  48  is  a  common  multiple  of  4,  6  and  8. 

161.  The  least  common  multiple  of  two  or  more  numbers  The.  i,«nt  ■■••mi- 
is  the  least  number  rfi.it  is  exactly  divisible  by  each  of  the  rnorl  lllultir'lt'- 
given  numbers  ;   thus,  24   is  the  least  common  multiple  pf 

4,  6  and  8. 

162.  The  reciprocal  of  a  number  is  the  quotient  arising  Thaiwiprorxii. 
from  the  division  of  a  unit  by  that   number;   thus,  the"   '■iJtr""]'QV- 
reciprocals  of  4,  9  and  12,  are  ■},  |,  fV 

riU'ME    FACTORS. 

163.  To  find  the  prime  factors  of  a  number,  divide  the  To  fini  tiir 
number  by  the  least  prime  number  that  gives  an  exact  quo-  pi'-me  "■)' ''",F- 
tient;  then  divide  that  quotient  by  the  least  prime  number 

as  before,  and  so  on.     The   several   divisors  .and  the  last 
quotient  will  be  the  prime  factors  of  the,  given  number. 

Example  1. — What  are  the  prime  factors  of  42? 

OPERATION. 

2)42 
3)21 

7X3X2=42. 

2.  What  are  the  prime  factors  of  30  ?     Ans.  2,  3  and  5. 

3.  \y.bat  are  the  prime  factors  of  56  ? 

4.  What  are  the  prime  factors  of  63  ? 
.r>.   What  are  the  prime  factors  ol'  76  ? 

6.  What  are  the  prime  factors  of  ISO  ?     A,ts.  2,  2,  3,  3 
and  5. 

7.  What  are  the  prime  factors  of  7684  ? 
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GREATEST  COMMON  DIVISOR. 

Tx>  find  the  164.  To  find  the  greatest  common  divisor  or  measure  of 

S^n^j'i^™*   two  or  more  numbers :  resolve  each  number  into  its  prime 

factors;  and  the   product  of  the  factors  common  to  each 

result  will  be  the  answer. 

Example  1. — What  is  the  greatest  comnioa  divisor  of 

18,  30  and  48  ? 


OPERATION. 

18=2X3X3 
30=2X3X5 
48=2X3X2X2X2 


OPERATION. 

60=2X2X3X5 
72=2x2x2x3x3 
48=2x2x2x2x3 
84=2x2x3x7 


Here,  it  is  seen  that  2  and  3  ar« 
factors  common  to  all  the  numbers, 
and,    also  that   they  are   the   only 
common  factors ;  hence,  their  pro- 
duct, 2x3=6,  is  the  greatest  common  divisor. 

2.  What  is  the  greatest  sommon  divisor  of  60,  72,  48 
and  84  ? 

Here  2  is  a  factor  more  than 
twice  in  some  of  the  given  numbers, 
but,  as  it  is  a  factor  only  twice  in 
others,  we  can  only  take  it  twice  to 
find  the  result. 
3    What  is  the  greatest  common  divisor  of  24,  48  and  96? 

4.  What  is  the  greatest  common  divisor  of  25,  75,  90, 
85,  100  and  125  ?     Ans.  5. 

5.  What  is  the  greatest  common  divisor  of  48,  72,  120, 
144  and  168  ? 

what  is  to  be     When  the  numbers  are  not  readily  the  subject  of  the 
done  when  .the  rule   given,  divide  the  greater  number  by  the  less,  and 
•uide'8  n0t  *     tne  first  divisor  by  the  remainder,  and  so  on,  until  there  i» 
no  remainder ;  the  last  divisor  will  be  the  answer. 

6.  What  is  the  greatest  common  divisor  of  28  and  40  ? 
Arts.  4. 

OPERATION. 

28)40(1 


12)28(2 
24 

4)12(3 

7.  What  is  the  greatest  common  divisor  of  16  and  28  ? 
Ans.  4. 

8.  What  is  the  greatest  common  divisor  of  8  and  15? 
Ans.  1. 


THE   LEAST   COMMON    MULTIPLE, 

9.  What  is  the  greatest  common  divisor  of  21G  and 
408  ?     Ann.  24. 

10.  What  is  the  greatest  common  divisor  of  315  and 
810? 


m 


THE  LEAST  COMMON  MULTIPLE. 

165.  To  find  the  least  common  multiple  or  dividend  of  t>  find  thp 
two  or  more  numbers:  arrange  these  in  a  horizontal  line, I^,l1"..il^<r'"ao" 
and  divide  by  any  prime  number  that  will  go  into  two  or 
more  of  them  exactly,  and  place  in  a  lower  line  the  quo- 
tients and  undivided  numbers.  Proceed  in  the  same  man- 
ner until  there  is  no  prime  number  greater  than  1  that 
will  divide  without  remainder  any  two  of  the  numbers. 
The  figures  beneath  the  lower  line  and  the  divisors  multi- 
plied together  will  give  the  answer. 

Example  1. — Find  the  least  common  multiple  of  3,  4 
and  8.     Am.  24. 

OPERATION. 

2)3 4 8 

2)3 2 4 

3 1 2 

3X1X2X2X2=24. 

2.  What  is  the  least  common  multiple  of  6,  8,  12,  18. 
aud  24  ? 

3.  What  is  the  least  common  multiple  of  33,  44  and 
55? 

4.  What  is  the  least  common  multiple  of  9,  11,  17,  1!> 
and  21  ?     Ans.  223839. 

5.  What  is  the  least  common  multiple  of  4,  14,  28  aud 
98? 

6.  What  is  the  least  common  multiple  of  2,  7,  5,  6  and 
8? 

7.  What  is  the  least  common  multiple  of  4,  12,  20  and 
24? 

8.  What  is  the  least  common  multiple  of  2,  7,  14  and 
49? 
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MISCELLANEOUS  EXAMPLES. 

166.  Example  1.— From  £2  10s.  take  17s.  9d.  3qr. 

2.  From  an  ingot  of  silver,  weighing  51b.  3oz.  lodwt., 
six  silver  spoons,  each  in  weight,  2oz.  lOdwt.  12gr.,„were 
made  :  what  remained  ? 

3.  From  some  merchandize,  weighing,  18t.  19cwt.  8qr., 
were  sold,  lot.  14cwt.  2qr.  141b. :  what  was  left? 

4.  A  merchant  had  455t.  of  sugar,  but  sold  225t. 
16cwt.  3qr.  201b. :  what  was  over  ? 

5.  A  merchant  sold  from  a  piece  of  broad  cloth,  con- 
taining 30yd.  3qr.,  16yd.  2qr.  3na. :  what  quantity  had  he 
left? 

6.  An  importer  of  wine  sold  from  an  invoice  of  38  tun, 
Ihhd.  18gal.  2qt.  Ipt.,  17  tun,  3hhd.  42gal. :  how  much 
had  he  left  ? 

7.  From  50hhd.  34gal.  2qt.  of  ale,  were  sold  29hhd. 
SGgal.  3qt. :  what  remained  ? 

8.  A  planter  divided  a  plantation,  containing  869 
acres,  3rd.,  into  5  parts  :  what  was  in  each  ? 

9.  What  is  the  10th  part  of  lyr.  3mo.  2w? 

10.  What  is  the  5th  part  of  20*h.  49m.  50sec  ? 

11.  If  a  bale  of  English  cloth,  containing  356yd.,  cost 
£3425  2s.  4d. :  what  is  the  price  per  yd.  ? 

12.  Bought  40  loads  of  wood,  each  measuring  lc.  3c.  ft. 
7cu.  ft.,  at  $4.50  per  cord :  what  was  the  entire  quantity 
and  cost? 

13.  If  a  ship  sail  2°  15r  29"  a  day:  what  will  she  have 
sailed  in  25  days  ? 

14.  If  five  laborers  dig  a  ditch,  6rd.  5ft.  deep,  in  3 
days,  what  will  they  have  done  in  15  days  ? 

15.  What  will  61b-  73  53  29  lOgr.  come  to,  at  5  cents 
par  grain  ? 

16.  What  is  the  cost  of  2t.  12cwt.  3qr.  201b.  of  sugar, 
at  15  cents  per  lb.? 
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FRACTIONAL  ARITHMETIC. 


PART    TITIRD. 

vum;ar  fractions 


A   fr:ii".-;'.i">ii  U'l- 
tim  d. 

167.  A    fntrfion  is  one  of  the  equal  parts  of  a  unit,  or 

a  collection  of  units.  fraction"^"'.! 

168.  The   fraction,  undeV  present  consideration,  called  ii'>w  •  xi -.'.■—■  r<-[ 
vulgar,  from  being  in  most  common  ?/,.sr,  is  expressed  by  two 

numbers,  vertically  placed,  with  a  separating  line;  thus, 
£   one-half;    ?,■   two-thirds;    J   three-fourth::. 

169.  The  number  that  denotes  into  how  many  parts  the  JJ'V'^f,!!'"'' 
unit  is   divided   is   called   the   <lenomina.ti>r.     its    place   is 

always  b-lmr  the  /inc.  Thus,  in  the  fraction  I,  '1  is  the 
denominator,  ae.d  it  denotes  that  1  has  been  separated  into 
two  parts. 

170.  The  figure  nth-ire  the  line,  as  it  names  or  numerates 

(that  is  numbers)  how  many  parts  of  a  unit,  when  divided,  T'!?  «,|!|1""'"" 
are  used,  is  called  the  numerator;  thus,  in  the.  expression 
k,  one  part  of  the  two  parts  into  which  the  unit  was  sepa- 
rated is  denot  'il  to  be  used. 

17L    Taken  together,  the  numerator  and  denominator  are 
called  the  terms  of  the  frac'ion.  TVrr.j;  of  afracv 


ti  hi. 


Note. — For   convenience  of   expression,  we  always  say 
uumerator  and  denominator. 


172.   A  fraction   is  simply  a  peculiar  form  of  writing  a  fneu-w  m~ 
divisor  and   dividend,  the   denominator  being  the  divisor,  "Iv-"'.^;!,"""  ' 
and   the   uu.nei-atur  the   dividend  ;  thus    ?-  is  the  same  as 
!)-^3=o ;  or  .';  is  the  same  as  \-+'l=l.     Here  the  value  of 
thefraeiiou   is   seen  to  be  the  quotient  of  the  numerate:- 
divided  by  the  denominator. 


1**4  VULGAR   FRACTIONS. 

a -proper  s'-i>c-      173.  Fractions  are  variously  known.     A  proper  fraction 
*kw-  has  a  less  number  for  its  numerator  than  for  its  denomi- 

nator, as  f ,  i. 
An  improper        174.  -4?i  improper  fraction  has  either  equal  numbers  in 
fraction.  ita  terms,   thus,   ■§■;    or,    is   greater  in   its  denominator; 

thus,  'f,  -V1. 
a  simple  frac-     175.  A  simple  fraction  is  that  which  has  whole  numbers 
,ion-  in  both  numerator  and  denominator;  thus,  $,  \. 

a  oompomvd        176.  A  compound  fraction  is  a  fraction  of  a  fraction,  or 
tta-jiion.  tWQ  fractions  connected  by  the  word  of;  thus,  i  of  -f. 

177.  A  mixed  number  is  a  whole  number  and  a  fraction 

A  i«ixed  nurn-        .,'   ,   .  ,  .■  .»     1fl, 

ler.  united  in  one  term;  thus,  03,  lot. 

lVftb   A    complex    fraction   is    one    whole  numerator  or 
A   complex  ,  .  1111  <•         •  •        1  1        ■ 

frac  ion'.  denominator, -or  both,  and  has  a  traction  or  mixed  number  in 

one  or  each  of  its  terms  ;  thus,  -J  J — 

6      5   3*  Si 
179.  Remark. — As  the  addition  and  subtraction  of  frac- 
tions involves  some  preliminary  work,  we  commence  with 
examples  jn  multiplication.       • 
To  n.uKipiy  a         EXAMPLE  1.— Multiply  f  by  3. 

fraction   by  a  OPERATION. 

whole   number.  „      „       .     . 

fXo=f  Ans. 

It  will  be  seen  that  the  work  is  done  by  the  multiplica- 
tion of  the  numerator  by  the  whole  number. 

2.  Multiply  i  by  3. 

3.  Multiply  f  by  2. 

4.  Multiply  ft  by  4. 

5.  Multiply  ft  by  9.  Am.  -H=6. 

6.  Multiply  ft  by  8. 
7    Multiply  A  by  7. 

8.  Multiply  ft  by  6. 

9.  Multiply  I  by  5. 

10.  Multiply  i  by  7 

Sometimes,  when  the  numbers  are  larger,  the  work  is 
simplified  by  dividing  the  multiplier  by  the  denominator, 
and  multiplying  by  the  numerator;  but,  on  the  whole, 
the  former  method  is  preferable. 

11.  Multiply  i  by  25.     Ans.  *f-. 

By  the  division  of  the  denominator  \  of  25=-2,jtxS=«-25& 
=8a. 

12.  Multiply  i  by  35. 
18.  Multiply  U  by  53. 
14.  Multiply  ii  by  65. 

Note. — When  the  numerator  .exceeds  the  denominator, 
divide  by  the  denominator. 
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180.  Example  1. — Multiply  ?  by  f.  TomuitiPivu«» 

OPERATION.  £fc  '" 

iX$=-fr  Ans. 
This  is  done  by  multiplying  the  numerators  together  for  a 
new  numerator,  and  the  denominators  together  for  a  new 
denominator. 

2.  Multiply  iby  ft. 

3.  Multiply  +?-  by  -£-$. 

4.  Multiply  fg-  by  $. 

5.  Multiply  ft*-  by  |f. 

6.  Multiply  ftft  by  *f. 

7.  Multiply  fj  by  f . 

8.  Multiply  -H  by  -ft. 
.9.  Multiply  ff  by  -ft. 
10.  Multiply  -^ftr  by  *#■ 

EXAMPLE8  IN  DIVISION. 

181.  Example  1.— Divide  -f£  by  5. 

OPERATION. 

30-r-5=ft-.  ylns.  „,   ,.  . , 

tt  i  -t-iiii  ii  i  'f.j  divide  a  lra/- 

liere  the  numerator  is  divided  by  the  whole  number,  and  tion  by  u.  wim- 
the  same  denominator  is  placed  beneath.  nlra     ' 

2.  Divide  ff  by  6. 

3.  Divide  if  by  13. 

4.  Divide  ftft  by  9. 

5.  Divide  ftV  hy  6. 

6.  Divide  ftft  by  9. 

7.  Divide  -ft**  by  M. 

8.  Divide  £H  by  12. 

9.  Divide  £?$  by  15. 
10.  Divide  $$%  by  20. 

Remark. — In  most  instances,  the    result  required  is  Multiplying,  ■>< 
more  easily  obtained  bv  multiplying  the  denominator  .bv  sonuimrtanccs. 

.,  ,     ,   J  ,  y     .  r  •{,     ".,         ,.    .    .  -     .,*    the  deuommft- 

tne   whole    number;    but,    usually,  the  division    or    thet.,r. 
numerator  is  preferable. 

182.  Example  1. — Divide  f  by  f. 

OPERATION.  Tho  division  oi 

4-X-J-=-3|-=l-A.  Ann.  'i  fraction  by  -. 

t       .i  •  *    •  '  ,         i-    •  i  w    i         i      I'ra-MioD. 

In  this  case,  we  invert  the  divisor,  and  lnnltiply  tue 
numerators  and  denominators  together. 
2    Divide  -ft  by  Y" 

3.  Divide  if  by  if-. 

4.  Divide  -if  by  if. 

5.  Divide  f ?  by  -ft. 
<).  Divide  -}£  by  ft. 


n 
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7.  Divide  if  by  -ft". 

8.  Divide  fg-  by  f. 

9.  Divide  ff-  by  ■£. 
10.  Divide  U  by  f. 

REDUCTION. 

183,  Example  1. — Reduce  if  to  its  lowest  terms. 


To  reduce  a 
traction  to  its 
lowest  terms. 


OPERATION. 

Here,  the  terms  of  the  fraction  are  divided  by  theii 
greatest  common  divisor,  3.  Sometimes  repeated  divisions 
are  employed  before  the  final  result  is  obtained. 

2.  Reduce  -j-f  to  its' lowest  terms. 

3.  Reduce  ■§-£  to  its  lowest  terms. 

4.  Reduce  -f-f-  to  its  lowest  terms. 

5.  Reduce  -f-g-  to  its  lowest  terms. 

6.  Reduce  -ff  to  its  lowest  terms. 
7    Reduce  -fg-  to  its  lowest  terms. 

8.  Reduce  ff-  to  its  lowest  terms. 

9.  Reduce  fc\  to  its  lowest  terms. 
In  this  example,  it  will  be  noticed  that  5  is  common  tc 

both  terms,  and  that  -1V5H- 5 =-§-£•;  it  will  be  also  noticec 
that  7.  is  common  to  both  the  terms,  obtained  by  th< 
division  of  5,  and  that  i-H-7=f ,  the  answer. 

10.  Reduce  -^\  to  its  lowest  terms.. 

11.  Reduce  tV/?  to  its  lowest  terms. 

OPERATION. 

-iW5-351=i  Am. 

12.  Reduce  AVs  to  its  lowest  terms. 
184.  Example  1. — Reduce  \*-  and  &?-■  to  their  equiva- 
lent'whole  or  mixed  number. 

OPERATION. 

96-5-6=16  j  and  54-r-8=6f  Ans. 
or  mixed  num-  Here,  the  numerators,  as  being  in  excess  of  the  denomi- 
nators, are  divided  by  them  for  the  required  result. 

2.  Reduce  •*-§-"-  to  a  mixed  number. 

3.  Reduce  -^/-  to  its  whole  number. 

4.  Reduce  -V-  to  a  mixed  number. 

5.  Reduce  -^f-f2-  to  a  mixed  number: 

6.  Reduce  -Vs^rV1  to  a  mixed  number. 
7    Reduce  -a17^-  to  a  mixed  number. 

Reduce  &&>-  to  a  whole  number. 
Example  1. — Reduce  4-f  to  4ths. 

OPERATION. 

4x4=16+3=V  Ans, 


To  reduce  an 
improper  frac- 
tion to  a  whole 


s. 

185. 


vi;m;,\u  ikaciimns.  H7 

Here,  the  whole  number  is  multiplied  by  tin-  denominator  t<.  iv.i.k-.-   :• 
of  the  fraction,"  the  numerator  added   to  the  result,  and  a  l"'^,""™!'!!'' 
new    fraction    made,   by   placing   the   denominator  piven,  fmro,,,,. 
under  the  sum  obtained  as  above 

2.  Reduce  65*  to  8ths. 

3.  Reduce  35-f  to  9ths. 

4.  Reduce  40A  to  lOths. 

5.  Reduce  53-fe  to  12ths. 

6.  Reduce  875£  to  an  improper  fraction. 

7.  Reduce  7543-f-^  to  an  improper  fraction. 

8.  Reduce  5690-f-  to  an  improper  fraction 

9.  Reduce  3501tj4^-  to  an  improper  fraction. 
10.  Reduce  675'.  to  an  improper  fraction. 

186.  Example  1. — Reduce  5f 

6f  to  a  simple  fraction. 

OPERATION. 
51=-^  To   roiluci-    a 

fiS — .ii_J_Z._i_.2_Z..    .1J.V.JL— :-A-8_  ,4  ms  complex  frac- 

D4 — -4—  6  —  4    ;    ^*  ST — 135  -*•"*•  tion  toasimph 

We  here  reduce  the  numerator  and  denominator  of  the  on('    • 
complex  fraction,  each  to  a  simple  one ;  and,  inverting  the 
terms  -of  one  of  the  fractions,  multiply  numerators  and 
denominators. 
2.    Reduce   8$ 

15|  to  a 'simple  fraction. 
8.    Reduce  -3-ft-  V 


5-f  to  a  simple  fraction. 
4.    Reduce   64 

83    i.Hj^iiojJe  (V.ieli:  n. 
r>.    Reduce  -ft- 

n  9f-  t'i  a  simple  fraction. 

(5.     deduce    5£ 

:';   1 1  a  simple  fraction. 
7      Reduce    4jj 

■§■  tn  a  simple  IVattion. 

8.    Reduce     -f  to  a  simple  i'raction. 

OPERATION. 
f=|xf=^=^,le, 

.Yutc. — A  whole  numb  -v  is  divided  by  a  fraction,  by 
mulliplyin_;  tlic  woole  ,:u:nl>er  liy  the  denominator, 
and  then  dividing   :1c  product  li\"  the  numerator. 

8  » 


98  yl'loar   inaction-. 

-  J3. 

9.  Eeduce  :-\-  to  ;\,  simple  fraction. 

,  »  10.   Reduce  -f  to  a  simple  fraction. 

to  reduce  n;u-      187.  Example  1. — Reduce  -f,  J  and  -t-  to  a  common 

tions  to  a  eom-  denominator, 
mon  denomina- 
tor. OPERATION. 

3x8x  5=120,  1st  numerate) r, 
5x5x5=125,  2d  numerator. 
.4x5x8=160,  3d  numerator, 
5x8x5=200,  common,  denominator; 

s»«)   a  i)  oi   sou-    -L/"  • 

Here,  we  multiply  the  numerator  of  each  fraction /by 
all  the  denominators,  except  its  own,  for  the  new 
numerators  ;  and  all  the  denominators  together,  for 
a  common  denominator. 

2.  Eecluce  3,  f  and  4.  to  a  common  denominator. 

3.  Reduce  ■;-,  4  and  4  to  a  common  denominator. 

4.  Eecluce  |,  f  and  4  to  a  common  denominator. 

5.  Reduce  ■£,  -fe,  yV  find  4  to  a   common  denomi- 
nator. 

6.  Eeduce  4,  -sr>  f  and    n  'to  a  common    denomi- 
nator. 

7.  Eeduce  .},  -f-,  •§  and  4  to  a  common  denominator. 

8.  Eeduce  -r^,  4,  -|  and  f  to  a  common  denominator. 

!!.  Eeduce  7*.  f  and  j  to  a  Common  denominator. 

4 

JVbfo. — When  there  is  necessity,  as  in  this  example, 
reduce  to  simple  fractions' 

10.  Eeduce  4-},  5  V  and  11  to  a  com||Ori  denominator. 
To  reduce,  fme-  188.  Example  1. — Reduce  •£,  ■&,  -fa  and  44  to  their 
tions  to  the     least  common  denominator.  ' 

least  common  •  *t 

multiple.  OPERATION.  4      ■; 

2)f     -ft    -ft    ii  I  -zsJlx3=27,  1st  numerator. 
•>/)I    T™7r~"l)     12   !  -ffX  5=80,  2d  numerator. 
1  -fix  7=28,  3d  numerator. 
ffX  11=33,  4th  numerator. 

,  eom- 
J  3  1  moii  nudtiple  of  denominators. 
Hence,  4,  ft,  4and  44= -"4;  ;/J,  -f-  fand  ■?-£.  .!;-/,-• .  Here, 
as  the  ih'H'i.ions  are  in  the  lowest  terms,  we  find  the 
least  eoiiiiiioii.  multiple  of  the  denominators  for  a 
common  denominator.  Then,  dividin<r  this  by  each 
denominator,  we  multiply  each  <piotieiit  by  its  own 
numerator.. 


2)2       3       9       6 

^'l       ?i       '■'       :]      2x2x2x3x1x1  =  72,  leastec 


tor. 

:•!     TJiwIiwa  -3..    .a.   . r_  .,,,,1 

3  j  • 


0 

Jlf.lMi.-C 

ij.  -,V  ?  and    ', 

t*. 

Reduce 

~i\r,  A,    a7.-  "lid  - 

4. 

Reduce 

■i,-rr,    A    and 

r>. 

Reduce 

f,    A  •  ^  and 

c>. 

Rc.|l!<T 

■1     if,    -A  ■""' 

7 

Reduce 

H,  :i,  $  aiid-j-  ■ 

s. 

Reduce 

-iV,  1-  i  »i"i  J. 

9. 

Reduce 

-?.  -jV,  -2V  •"•I'd 

10. 

Reduce 

:!»!,  f  and  *,. 

\  1.  i.i;.m:   tu.'i'Tii'Ns  !t'.i 

to  ;i    C-iiiii  infill   ilriin|iiil!:i- 


«  . 


.n,(l  _.  izi 


1§9.  Example  1. —  Reduce    .t\~  of  a  shilling  to  thr  '\ 


lnielion    ul    11. 
higher  t<>  ona  of 
a  lower  tlr-nom- 
inniion. 


fraction  of  a.  farthing 

Ol'SHA'l'IOX. 

-sV*-=-ift-rf- X l^-=M=i Xi(jr.=~P-qr.   An*. 
We  .multiply  the  fraction  to  Be  reduced  By  such 
numbers  as  are  necessary  to  the  result. 

2.  Reduce  -,;-5-u  of  a  pound  Troy,  to  the  fraction  of 
a  grain.  An*,  ^p-. 

3.  Reduce  -g-fc  of  a  pound  •Apothecaries    weight, 
to  the  traction  of  a  grain.  Anf<.SL'2Jl. 

4.  Ecduce  vihf  °f  a -day  to  the  fraction  of  a  Heeond. 

5.  Reduce  f  of  a  hhd.  to  the  fraction  of  a  quart. 

6.  Reduce  -*V  of  a  bushel  to  the  fraction  of  a  gilh 
*   7.  Reduce  f  of  a  yd.  to  the  fraction  of  a  nail. 

S.  Reduce  f  of  a  cord  to  the  fraction  of  a  cu.  ft. 

9.  Reduce  -jV  of  a  gallon  to  the  fraction  of  a  pint. 
10.  Reduce  I  of  a  mile  to  the  fraction  of  a  furlong. 
190.  Exami'LK  1. — Reduce  -^-qr.  to  the  fraction  of  To  v,.dacr  ., 

a  shilling.  fraction  Iromi 

lowertooneof  » 
OPERATION.  liigHo,.  name. 

V^=¥A-*4=H<*.=l-s-12==-&-s.  An*. 
The  fraction  is   divided,  it  will  be  seen,  by  the 
numbers  necessary  to  find  the  required  denomination. 

2.  Reduce  -f^gr.  to  the  fraction  of  a  pound  Apo- 
thecaries' weight. 

3.  Reduce  -^^gr.  to  the  traction  of  a  pound  Troy 
weight.  Aiis.  rJo. 

4.  Reduce  •^ff-sec.  to  the  fraction  of  an  hour. 

5.  Reduce  2^  of  a  gill  to  the  fraction  of  a  gallon. 

6.  Reduce  -^  of  a  cubic  foot  to  a  cord. 

7    Reduce  a^pt.  to  the  fraction  of  a  bushel. 
S.  Reduce  ^-in.  to  the  fraction  of  a  yard. 
1*.  Rvduce*?d.  to  the  traction  of  a  JC. 
m>.  Rcilticc  -^o/.v  to  ilic  fraction  of  a  pound. 


100"  VULGAR    FRACTIONS.. 

To  reduce  a         191.  Example  1. — Reduce-/,-  of  a  shilling  to  pence 
hSherYonomi-and  farthings. 

nation  to  whole  OPERATION. 

numbers  of  a  „  ow-ioinaoii?  A 

lower  denomi-  -^rS.=-^rXl2=J^=^=4:id ■  and 

nation-  }=-^r.x4=-|=2r//-. ;  hence,  -fr-^d.  2qr.  Ans.    ■ 

We  here  reduce  the  given  fraction  to  one  of  the 'next 
lower  denomination,  by  multiplying  with  the  number 
leading  to  such  result.  The  improper  fraction  obtained, 
being  reduced  to  a  mixed  number,  its  fractional  part 
-was  reduced  to  the  next  lower  denomination  by  mul- 
tiplying with  the  number  necessary  to  such  result. 

Note. — When  the  improper  fraction  reduced  is  a 
whole  number,  the  result  required  is  obtained. 

2.  Reduce  -fc-  of  a  mile  to  furlongs,  chains,"  etc. 
8.  Reduce  -j5^-  of  a  yard  to  quarters,  nails,  etc. 

4.  Reduce  -rV  of  a  month  to  hours,  minutes,  etc. 

5.  Reduce  -§-£  of  a  bushel  to  pecks,  quarts,  etc. 

6.  Reduce  4-  of  a  circle  to  signs,  degrees,  etc. 

7.  Reduce  -fe-  of,  a  ton  to  cubic  feet  and  inches. 

8.  Reduce  -j3^  of  a  hhd.  to  quarts,  pints,  etc. 

9.  Reduce  -2V  of  a  cord  to  cubic  feet  and  inches. 
10.  Reduce  -fr  of  a  circumference   to  miles,  fur- 
longs and  rods. 

:  To  reduce  192i    Example    1. — Reduce    8d.    and  '  2qr.   to^tlie 

whole  numbers  A.nf,t,'A„  ,'-,+"■..  o  1-,  i  1 1  i -n  <-,• 
of  lowertofrac-tiactl0]1  ut  ;'"  billing, 
tionsof  a  high-  OPERATION. 

er^denomma-  Sd+2qr  =34,?/-  and  Is.,  (to  which  they  are  to  be 
reduced)  =48g/\  ;  hence,  -f-f  is  found  —£%s.-Ans. 
Here,  the  given  quantity  is  reduced  to  the  lowest 
denomination  possible,  for  a  numerator;  and  a  unit 
of  the  higher  denomination  is  reduced  to  a  like 
denomination  with  the  numerator,  for  a  denominator. 
l  2.  Reduce  0o  to  the  fraction  of  a  pound. 

3.  Reduce   2pk.  lqt.   1-iVpt.  to   the  fraction  of  a 
bushel. 

4.  Reduce  2oz.  4 -J dr.  to  the  fraction  of  a  pound. 

5.  Reduce  5  cord  feet,,  8cu.  ft.  and  1036-f-in.  to  the 
fraction  of  a  cord: 

6.  Reduce  8ft.  576in.  to  the  fraction  of  a  ton. 

7.  Reduce  2fur.  25rd.  to  the  fraction  of  a  mile. 

8.  Reduce  15°  40'  to  the  fraction  of  a  sign. 

9.  Reduce  5.0gal.  3qt.    lpt.  to  the  fraction   of  a 
hogshead.  0 

10.  Reduce  5ch.  3rd.  201i.  to  the  fraction  of  a  furl  on  a. 


VL'UiAH     Fit  ACTIONS. 


ADDITION  OF  l'UAfTlO.V 


193.     KxAMPLK  1.— Add  -ft-  and  -ft-  to-ethiT.  Thuaaduii.  .  .' 

1  *  1         ^  ,  „       (  tractions. 

-ft.    J /l*. 

OPERATION. 

-ft-+-rV=if. 
The   denominators  being  of  the    same   order,  the 
numerators  are  added  and  written  over  the  common 
denominator. 

Note. — When  the  fractions  are  compound,  complex, 
or  mixed  numbers,  reduce  to  simple  fractions. 

2.  Add  together  -ft-,  nV.  tV  and  -ftr- 

3.  Add  together  -ft-,  -jft-,  •£#  and  £$. 

4.  Add  together  -ft-,  -ft-  and  -ft—  -Ams.  f^l-ft- 

5.  Add  together  -gV,  if,  if  and  *$. 
I).  Add  together  ■§■  and  I. 

operation.  ' 

•|=^-;  -J=ff-7-2. for  the  least  common  denomination, 
=f£  and  £}■ ;  =&.  Am. 
7    Add  together  -|,  -ft-  and  -ft-. 

8.  Add  together  «,  f,  -ft-  and  -ft— 

9.  Add  together  :!:i  and  ;">•.  J.».s.  9-f-f. 

iVbte. — In  adding  mixed  numbers,  it  is  often  more 
convenient  to  add  the  whole  numbers  by  themselves, 
and  then  the  fractions. 

10.  Add  together  dn,-7.:;-'  and  4-J. 

11.  Add  together  4;,-"»'i  and  Of. 

12.  Add  together  2:1,  i',  ?-  and  I. 

13.  Add  together  :[  of-*-,  J  0f  f  of  J. 

14.  Add  together '^4  i  and -ft- of 'J.   .-L/(.«.  2-J-fH- 

Oil, 

»» 

15.  Add  together  —  *■  of  H  and  -?. 

.  4J, 

16.  Add  together  £s.  and  id.. 

OPERATION.  • 

i*.-Hd.=Y+^=Tirf+-rVd.=H^-=2H^-  ^ks. 

17.  Add  together  fib.  $%  ?3  and  19 

18.  Add  together  J  gal.  iqt.  and  fpt.    Am.  3-^6-pt. 
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VULGAR    1'R.ACTIOX:- 


<UUTRACTION  OF   FRACTIONS. 


The  subtract         19 J.  Example  1. — From  f  take  .]. 

tion  of  frac- 
tion*. OPERATION. 

3  — J=f.'  Ans. 
Here,  the  denominators  being  of  the  same  order, 
a  common 'd\-°  the  difference  of  the  numerators '  is  found,  and  placed 
nominator.        over  the  common-  denominator. 

2.  From  ££  take  -#r. 

3.  From  U  take  fft. 

Note. — When  the  denominators  are  not  alike, 
reduce  them  to  a  common  denominator,  and  then 
subtract  as  above. 

4.  From  j  take  -J. 

OPERATION. 

§=£.  and  £=£=•£.  Ans: 

5.  Ki'om  $  take  f . 

6.  From  *  take  f . 

7.  From  |-  take  &. 

8.  Frojn  ff  take  •£-$-. 

9.  From  f  off  take  2  off.  4?!S.  -fa. 

10.  From  9*  take  If. 

when  there  are  Note. — Whenever  there  are  compound,  complex  or 
eompfex'lrac-  mixed  numbers,  bring  them  to  their  simplest  forms, 
tions,  or  mixed  and  then  .subtract. 

numbers. 

11.  From  23-.V  take  15-jV- 

12.  From  120  take  40f. 

Note. — Change  the  whole  number  to  5ths. 

13.  From  265  take  53*. 


\*1    I, OAK     !']tA<  TIO  VS. 


.MiscubbA  •.  i;ou,-'  :<;\  v:m  f;,i-:s 

i93.    ExAMi'l.E   1. J  t'll'i.   of  heei'i-,  worth    S!    (.  Ills. 

■hat  is  the  value  of  '.Ulbs. ':' 

J.   Bought  a   firkin   of  butter  con*  aiuiug   !  'I '.  1  i>..  :nnU 
/as  charged  27'  per  lb.  :   what  did  il,  aiyounl   lo  '( 

'■',.  When  barley  is  wori  li  $1  I  a  bushel,  what  will 
4^  bushels  cosl  ':' 

4.  If  2-~>bbl.  of  iloiir  inst  y12eJ,  what  will  dtbbl. 
nst? 

•  i.  When  eorii  is  sell  in;;;,  for  .:;  dollar  a  bushel,  what 
iiMsl  lie  paid  for  2.">i>i  bushels? 

if  If  von  wish  lo  divide  S [:;;.!  amor,;.;-  some  laborers. 
(i  that  7  of  them  .should  have  each  \  as  nuieh  as  each 
f  the  oilier  :f  what  would  you  give? 

7  If  21yd.  of  cloth  will  pay  "for  :ff!ib  of  <audl.es, 
i'iial.  i-|ii:"inlitv  of  cloth  will  pav  fur  ~\  times  f..'f;ih.  of 

andles?  , 

s.  If  fur  -,",-  of  a  bushel  of  potatoes  ymi  pay  42 
•euis,  \\-.,w  niaa\'  coufl  be  laid  !'<;;•  ^'-.tfu-'i 

Ar,s.  Id.! bush.    ■■ 
u.    How.  many  cubic  feel  iiiv  there  in  -fY~  of  a  cord 
if  wiitil,  and  what  Is  it  wodh  at  ••'•*>-1.  per  eord-? 

An*.  HM-frf'.;  *±l 

10.  '■',!  is  -§-  (if  how  many'  times  ]  of  12? 

Am.  0  times. 

11.  Sold  7::$4;ush.  nini  for  ^'U4J:  a\  hat  will  be  the 
tinount,  at  the  same  rate  of  tidbush. ?      -I /w.  $■><>. 

12.  2*  is  ','  of  how  liiany  times  S? 

b">.  How  many  cubic  loct  in  a  box  that  is  (i,;ft  long, 
wft.  wide,  andVjtft.  de 


.Hi 


OFKHATION. 

i;^Xo;x:U=^xArX-V  =  i^-==-li5A==117||.  An*. 

14.  Til  a  hex'  that  is  Si;t't..  long,  4fft,  wide,  and  :i?-fi. 
lee]),  how  mail}'  cubic  feel   are   there? 

lf>.  Of  the  inhabitants  of  a  town  in  Alabama,  i;  arc 
planters,  f  merchants,  \  student*  and  professional 
i Lien,  -J-  mechanics,  and  142  others  variously  engaged: 
what  is  the  number  ?       1 /<*. ';"><)  10. 
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VULIiAR    FRACTIONS. 

16".  If  the  cara-o  of  a  ship  he  worth  §72,000,  and  if" 
f  of  i  of  i  of  the  cargo  be  worth  f  of  A  of  +-J  of  the 
ship  :  what  is  the  value  of  the  ship  ? 

17  In  a  school  in  Georgia,  I  the- scholars  study 
arithmetic,  |  algebra,  £  geometry,  and  the  others,  in 
number  10,  study  engineering:  how  many  scholars 
are  there  ?     Ahs.  200. 

18.  The  factors  of  a  certain  number  are  321,  15f 
and  19f :  what  is  2  of  J  off  of  the  number? 

Ans.  3223-fi 

19.  How  much  cloth  that  is  f  of  a  yd.  wide,  will  it 
take  to  line  a  cloak,  containing  8  J  yd.  which  is  -^  of  a 
yd.  wide  ?     Ans.  12  -ff  yd. 

20.  "What  is  f  of  a  barrel  of  flour  worth  at  $6f  per 
barrel ? 

21.  A  man  can  build  33*  rods  of  wall  in  24£  days, 
by  laboring  12  J  hours  per  day:  in  how  many  days  of 
9f  hours,  will  he  build  1J  times  as  many  rods? 

22.  A  garden  whose  breadth  is  10  rods,  and  whose 
length  is  If  times  its  breadth,  has  a  wall  3J  feet  thick 
around  it :  what  was  the  cost  of  digging  a  trench  2| 
feet  deep,  in  which  to  lay  ,this  wall,  at  f  cent  per  cubic 
foot?    Ans.  $62.94|.       *    • 

23.  The  distance  from  the  earth  to  the  sun  is  about 
95,000,000  miles :  in  what  time  would  a  railway  car 
run  that  distance,  at  the  speed  of  371  miles 'an  hour, 
allowing  3651  davs  in  a  year? 

Ans.  288yr.  363d.  13h.  20min. 

24.  What  is  the  value  of  ft   of  a  day? 

Ans.  16h.  B6min.  55-fV- 
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DECIMAL    FKACTIONS. 

196.  A.  Decimal  Fraction  is  one  that  has  its  denomi- The^deeiw 
nator  written   in  tenths,  or  similar  classes  of  num-  fined. 
bers. 

197.  This  denominator  is  not   usually  expressed,  How  the  <i,:- 
but  it  is  known  from  the  annexation  to  its  figure  1  of 'known"  °r 
as  many  ciphers  as  the  decimal  demands. 

198.  A  decimal  fraction  is  distinguished  from  a  How  a  decimal 
whole  number  by  a  dot,  known  as  the  decimal  point,  t^uC.'hcd.  '"'*' 
placed  at  the  left  of  the  decimal ;  the  first  figure  at 

the  right  of  the  point  being  tenths,  the  second  hun- 
dredths, the  third  thousandths,  etc.;  thus  .5=-fV ; 
•55=^Ar;  .055=tMt. 

NUMERATION    TABLE   OF    DECIMALS. 

199.  In  the  decimal  table,  which  is  read  from  left  How  the  <ie™- 
to  right,  it  will  be  seen— as  tenth  denotes— that  the  "omoJl  onlTf 
numbers  decrease  in  value.  In  the  table  of  whole  whole  number*. 
numbers  it  is  remembered  that  the  value  increases 

from  right  to  left.  Similar  names  to  designate  values 
are  used,  always  placing,  or  supposing  to  be  placed, 
the  integer  1  where  the  unit  belongs,  with  its  distin- 
guishing or  separating  point. 


-u 

T3 

-**    S           0° 

J    B   i   O        "S 
TjlJ    53  TJ^3  3 

•  <u  5  o  <»  -1-"  ~n 

5   ^   Sj3    ^   a'd 

•5                           ig 

i  5  tenths. 

.6  7 

67  hundredths. 

.0  9  9 

99  thousandths. 

.45677 

4507  ten  thousandths. 

.02345 

2345  hundred  thousandths, 

.004789 

47^9  millionth^. 

0  0  3  4  5  6  7 

34567  ten  millionths. 

8* 

Decimal  niimi 
ration  t&bto. 


lOtf  DECIMAL    FRACTIONS. 

why  decimal  200.  Decimal  Fractions  are  thus  written  to  avoid 
Ivi'itteu  Sirfrthistne  confusion  that  arises  from  the  denominators, 
""'*"•  when  expressed.     These  denominator;',  are  always  un- 

derstood ;  thus,  .67  may  be  read  -£V  and  T^,  or  -fVr> 
"which  is  the  equivalent  expression, 
value  not  alter-      2®l*  The  value  of  a  decimal  is.  not  altered  by  the 
li}hert.nnexms annexation  of  a  cipher  or  ciphers  ;  thus,  -1V=-rVV- 

=  ftQoIo;  equivalently,  these  are  .6=.GO=.bOU. 
wh«n  us  value  202.  The  value  of  a  decimal  is  decreased  to  -jV  of 
is  .leu-eased.  j^-g  grg£  Vfjae  wiieii  a  cipher  is  prefixed  to  it,  since  it 
removes  the  figure  one  place  from  the  decimal  point; 
thus,  .6=-tV>  hut  .06— T§-0-,  which  is  but -iV  of-ft-. 
n^'anrdcoi-  2®S'  Whole  numbers  and  decimals  c-n  bo  written 
mai^i-uterf'to-  together  and  easily  read  when  the  decimal  point  is 
'''"' ',I-'  placed  between. 


'1  able  of  lvliole 
numbers  and 
ilocimals  to- 
.-thor. 


2@4.  TAELI 


■p   «   O   c 

r]     i                     3 

£   s^  3 

"  ~        -^  .2 

O  -(-.    rr: 

.«    O           ,<"■  ~ 

°  ^  °  £  »    - 

.,•  2  ^  ~      ^  ~ 

«^|     »              K     O     ~    pj 

.  -—     W  r— ;    +->     ^   rw 

T3    r-    •-J7irG^r='-_3 

ac'   &  <+*    c  iw   £>   <y 

s  3   O   0  ^  ^    ou 

CO  K  EH  W  EH  EH  H 

s 

Eh 

x' 

3 

C-J 

JTumlr 
Thous: 
Ten  th 
Hun  dr 
Million 
Ten  m: 
ilundr 
Billion 

^  8  7,  6  5  4,  3 

•> 

1 

"o 

23456789 

Whole  numbers.  Decimals. 

205.  When  a  mixed  number  has  the  decimal  point, 
it  must  be  as  a  fraction  of"  a  unit  of  the  order  repre- 
sented by  the  preceding  decimal  figure  ;  thus,  in  the 
mixed  number  .2},  the  \  is  half  of  a  tenth  ;  in  .225-  it 
is  J  of  a  hundredth. 

NOTATION  OP  KECIMAL  FRACTIONS. 

Write  in  figures  : 


ut&'. ion  of  .},:-         "uw  m  u£ 


r'irnal  fraction*? 


Example  1. — Thirty-five  hundredths.      Ana.  .3">. 

2.  Fifteen  thousandth. 

3.  Fifty-five  tenths  of  millionthe. 

Note.— It  saves  confusion  in  writing  whole  number* 
and  decimals  together,  to  place  the  word  decimal 
before  the  fraction  :  also,  when  a  decimal  only  jg  ex- 
pressed. 


DECIMAL     FU.UTIoXS. 

4.    Five  hm.dred  and  decimal  two  thousandths. 

•.>.    I':  in-  i  |io.|s:iii(l   and  decimal  six  i  hoi:  sandl.'is. 

(5.  Six  hundred  a:.  I.  iifiy  and  <  1  c ( •  i 1 1 ) : 1 1  three  thou- 
'sandths. 

7  ia:;ld  \--fivo  and  decimal  sev-jnt  v-.-dx  thou- 
Siiii'Klis. 

!*>.  <''!«'  Ii':ad;c'd  and  twenty  and  decimal  fifty 
thousand:  lis. 

').  Two  hundred  mid  sixty  and  decimal  tidy-six 
tenths. 

10.  Three  hundred  and  decimal  six  hundred!!]. ;. 

11.  .I)eciiual  three  thousandths. 

12.  Decimal  I  wo  hundredths. 

206.  Addhhm,  subtraction,  multiplication  and  di-;f,,'v; 
vision  of  dteimals  arc'  performed  prcehcly  as  whole  ir-id 
Jiumhei  s 


:UG7-1 
:;>.42.">oi 

12.44;:22 

!  •)  <|,'i->->-> 


>    I' 


Example  1. 
Add  together 

4.5G 
80.902 

Sum, 
Proof, 

41.402 
41.4J-2 

8.              r,( 

n.74442 

4. 


274.24W1        j 
4544.1207*       ! 
5e45. 47X12       | 
2.14105 


;')■•]  f-.2H"i!.)5 
G.o.m;7s 

.0O5:J5 
425.407-4) 


hd  82.445-!  4 


Remark. —  deinember  always  to  place  tenths  under 
Tenths,  hundredths  under  hundredths,  thousai:  lihs 
under  thousandths,  etc...  mid  the  point  in  the  sum 
total  directly  under  tho  numbers  of  the  work  exven 
to  bo  done. 


5.  Add  2,14,  515.2,  074. 0004  and  5.575,e}. 
G.  Add  1744.5,  52.4hd,  (i.noii.")  and  .1)444. 
7    Add  .">:>!  !,  4!!. 7,  G7S.U212,  .04' -47  a? 


and  .)  i  .0. 


X.   Add  .74:1.  .aih.i,    isoi),  .405,  .547S!)  and  .4405. 
0.  Add  -J!). :">!i,  fjUOO. (Id!-,  2i!0.04  and  5(i...  ;7 
10.    Add    decimal    three    hundred   and    three    thou- 
sandths,   thirteen,    decimal    forty    thousandths,    two 


10* 
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hundred  and  decimal  two  thousandths,  thirty-five 
millions  and  decimal  four  millionths,  decimal  thirteen 
thousandths.  Am.  35000213.358004. 


SUBTEACTION. 


operation. 
207.  Example  1. 
From  9.6542 

Take  8.5431 


Eem. 
Proof, 


1.1111 


9.6542 


3.     From    54.367890 
Take     39.43207565 


36.05946 

28.75437 

7.30509 


69.057546 
33.556327 


Note. — In  examples  like  the  3d,  place  ciphers  over 
the  figures  in  the  subtrahend  that  have  none,  and 
then  say  5  from  10,  5,  and  carrying  1  for  what  was 
borrowed,  say  7  from  10,  3. 

4.  From  965.43445  take  45.395426. 

5.  From  874.32154  take  3.4506077 

6.  From  .895456  take  .000543670. 

7.  From  1.50050000  take  .60051789. 

8.  From  23.0567  take  22.14675. 

9.  From  67469.  take  .56543. 

10.  From  fifty-four  millions  take  decimal  fifty-four 
millionths. 

Note. — Let  the  pupil  be  careful  to  place  the  separat- 
ing points  one  under  the  other. 
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208. 


MULTIPLICATION. 

Example  L— Multiply  .36  by  .36. 
operation.  Remark. — In  the  mul-  „,L 

.ob  tiplioation  ot  decimals  ob-  in  result  to  t>* 

.36  serve,  as   in  the  1st  and  Poinled  oft: 

2d  examples,  to  point  off 

216  as  many  figures  for  deci- 

108  mals   in  the   product  as 

in  both  multiplicand  and 
multiplier  are  of  this  kind. 
Multip  y  56.425 
By  2.5 


.1296 


28212500 
112850 

141.0625 

Note. — The  ciphers  annexed  are  merely  for  conve- 
nience. The  value  of  the  sum  would  be  the  same  if 
the  multiplier  had  been  placed  at  the  extreme  right. 
Such  is  the  preferable  form ;  thus,  56.425 

2.5 


282125 
112850 

141.0625 
3.  Multiply        .7284  4.  .5682 

By  .00023  .36 

21852  34092 

14568  17046 

.000167532  .204552 

5.  Multiply  567  by  3.24. 

6.  Multiply  .435  by  345. 

7.  Multiply  5.95  by  63.32. 

8.  Multiply  .2356  by  .3453. 

9.  Multiply  65.36  by  2$4.5. 
10.  Multiply  .0006  by  .0005. 

.Vote. — When  there  are  not  as  many  decimal  figures 
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when  a  .tefi-  in  the  product  as  there  are  decimal  places  in  niul- 
1.^^-'^  f  ex-  tiplier  and  multiplicand,  place  as  many  ciphers  at  the 
isu  in  product,  left  as  the  deficiency  requires. 


11. 


Multiply     .15 
By  .05 


.0075 


12.  Multiply  .6250  by  .08. 

13.  Multiply  .5945  by  009. 

To  multiply  by      To  multiply  by  10,   100,   etc.,   move   the  decimal 
ij.  ice.  etc.        point  as  many  places  toward  the  riy;ht  as  there  are 

ciphers  in  the  multiplier.     This  makes  each  figure  in 

the  multiplicand  10  times  what  it  previously  was 

Hence,  the  result  is  ten  times  as 

plicand. 

14.  .Multiply  .0467  by  100. 

15.  Multiply  .00454  bv  1000. 

16.  Multiply  8.764  by"300. 
17    Multiply  .0004  by  5600. 

•  18.  Multiply  3.253  by  2.900. 


reat  as  the  multi- 
Ans.  4.G7 
.4ns.  2629.2. 


DIVISION. 


The  number  of 
oecnntil    place; 
'*>   be   in  quo- 
tient. 


a..  Example  1. — Divide  .845  b~v 

OPERATION. 


J 


.13).845(6.5 

78 

65 
65 


ins. 


13. 
Note. — There  must  be  as 
many  decimal  places  in  the 
quotient  as  the  decimal 
places  in  the  dividend  ex- 
ceed those  in  the  divisor. 
The  excess  in  this  example 
is  1. 


4U248(.052. 
'  120 


48 


The  excess  here  is  o. 


3.  Divide  2.3462  by  2.11. 

4.  Divide  94.0056  by  .08. 

5.  Divide  .17638  by  .369. 

6.  Divide  61004.14  by  .4506. 


Dw:i  MAT,    VjIACTION.S.  1  1 ! 

2S0,  Wlion  there  :ire  more  decimal  plan's  in  the  divher  \\,,,-n  a,,,.  ,. 
mn  in  the  dividend,  annex  ciphers  to  make  the  wor!:  i'!l,',o7tri'  ':!'«'.- 
racticahle.  -"/•. 

7.  Divide  1941  >'55  by  .78  10.  An*.  2.47;".. 

8.  Divid.-  2004o.lG  by  .d527 

211.    Should    the   number  of  ii'_nires   in   lh"  ouorient  lie  Wh.-n  tii.   ~v.. ■■ 
'.ss  than  the  excess  of  decimal  places  in  the.  divbb  iel  over  |'.'v"  '"•""'*-   • 
lose  of  the  divisor,  prefix  to  the  quotient  the  number  of 
pliers  which  the  deficiency  re j aires. 
0.   Divide  .0S750  by  l.i.   A,':;.    oyoO. 

10.  Divide  .000702  by  .12.   .b-s.    "-v?\. 

112,  Wheo  it  is  ih-.-iiralile  to  extend  the  dr  i:  be:  b:yeel  \,;,,.i;  c,:il,;, 
ic  jjdven  numbers.  <  iphcrs  cm  he  annexed.     V.  Ion  ir  ;s  not  :i:' '  aieus.-.  e 
ished   to   u'O   beyond   a   ce;i.du  iiguro,  or  vrheo  it  canoe 
)ntinued  bey. aid  the  edven  immbej1,  wc  annex  the  sign  +  : 
1U3,  4  divided  hy  .  7=  .571  + 

11.  Divide  .obM m>5: *  hy  .5  to  the  extent  of  vLousaiidths- 

OPERATION. 

o  i.oOGGoO 


.011+ 
12.  Divide  .58705  by  .6  to  hundredths.  a" 

Decimal    fractions  are   divided   by   10,    V-> '■'■,   1000,   by  m 
loving  the  |oiirit  as  many  plmes  herald  the  hit  as  tnmo 
re  ciphers   i!(   the   divisor.      Dy  this,  each   li-'ure  in   the 
ividend  becomes  only  j\  as  much  as  it  previously  was,  and 
>  the  result  is  correspondent;  thus,  507.5-v-1(,=  od.75. 
l'J.  Divide  7840.9*7  Ivy  1000.   Aim.  7.8400S7 

14.  Divide  .0507  by  drill. 

15.  Divide  .7986  bv  500. 
15.  Divide  .54780  by  &m 


REWTTi'ON. 

213.  Example  1. — Reduce  :;  to  a  decim-d  bractim, 
H-KJl.vitK. — The    ui.iee    of    a  fraction   is    the    <;iiothmr 
rising  from  the  di\i-iou  of  its  numerator  by  the  d.-nom- 
mtor       This  vahio    remains    unehanaed,  though   :i   cipher 
r  ciphers  be  annexe.!.      Thus,  to  redu<  e  i2  w  aim-  v,  say 
•  ree  ciphers.,  ami  divide  by  its  denominate!- 4. 

operation.  Here    as    maiiv    e,,  cine; ;- 

.4).:>0(".'  are  feinted  oil'  in  tic  rc-iih 

as  the  decimal  pi  e  ■'<  in  tb. 

.751/  dividend  exec  ol  those  in  the 

!   divisor. 
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2.  Reduce  -ft  to  a  decimal. 

3.  Reduce  -^  to  a  decimal. 

4.  Reduce  -^r  to  a  decimal. 

5.  Reduce  -fa  to  a  decimal. 

6.  Reduce  j  to  a  decimal. 

7.  Reduce  to  a  decimal  of  three  figures  f,  ■§-,  i,  tV- 

8.  Reduce  to  a  decimal  of  five  figures  -fc,  -fa,  -/f. 
*han|ed'ato  a        214.  A  decimal  fraction  is  changed  to  a  vulgar  fraction, 
vulgar  fraction,  by  writing  beneath  it  its  proper  denominator  j  thus,  .5= 

•05=tU;  .055— tMt- 
9.  Reduce*  .15. 

10.  Reduce  .350. 

11.  Reduce  3.5. 

12.  Reduce  5.65. 

13.  Reduce  6d.  and  3qr.  to  the  decimal  of  a  shilling. 
3qr.=f  d.=  75 ;  thus,  6d.  3qr.=6.75.  An*. 

14.  Reduce  10s.  5d.  lqr.  to  the  decimal  of  a  pound. 

OPERATION. 

4)1.00qr. 


Ai 


12)5.2500d. 


20)10.43750s. 


lqr.=.25d.j  5.25d.=.4375».; 
10.4375s.=£521875. 


£521875.  Ans. 

Explanatory  re-     Remark. — Ciphers  are  annexed  to  the  lowest  denomi- 

t!onk  °°  opera'  nation,  and  its  division  performed  by  the  number  of  that 

denomination  which   it  takes  to  make  one  of  the  next 

higher.     The  quotient  is  annexed  as  a  decimal  to  the  next 

higher  number  to  be  reduced,  and  so  on  to  the  result. 

15.  Reduce  6oz.  18dwt.  15gr.  to  the  decimal  of  a  pound 
Troy  weight.  Ans.  ,5776041661b. 

16.  Reduce  63   2g    29   2gr.  to  the  decimal  of  a  pound. 

17.  Reduce  5yd.  2ft.  6in.  to  the  decimal  of  a  rod. 

OPERATION. 

12      6.0in. 


5i 
2 

11 


2.500ft. 

5.8333+yd. 
2 


11.6666+half  yd. 


1.0606+rod.  Ans. 
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18.   R.-diifo  43a.  3r.  25rd.  20yd.  Oft.  30in.  to  the  deci- 
mal of  ,i  ki|.  mile. 

1!'.   Reduce  '25ft.  lG75iu.  to  the  decimal  of  a  cord. 

Reduce  3qr.  3na.  to  the  decimal  of  a  yard. 

Reduce  2pk.  6<jt.  lpt.  to  the  decimal  of  a  hushel. 

Reduce   £421875  to  shilling,  pence  and  farthings. 


20. 
21. 


A, 


5d.  ! 


OPERATION'. 

£421875 

20s. 

8.43751)0 
12d. 


,<C|> 


.2500 
4qr. 


1.00 


EX  1'  I.  A  NATION'. 

Tin;  first  multiplication  j 
chan-es  the  decimal  of  the  the' w",;< 
pound  to  the  shilling  and 
its  decimal  of  a  shilling; 
the  second  multiplication 
changes  the  decimal  of  the 
shillings  to  ]icnce,  and  so  on. 
As  many  places  are  pointed 
oft'  in  each  product  lor  deci- 
mals as  there  are  decimals 
in  the  example.    The  answer 


a!i:tll'in    ol* 


is  the  several  denominations  on  the  left  of  the  decimal  point. 


Nutr. — The  ciphers  omitted  in  the  multiplication  are  to 
be  counted  with  the  other  figures,  to  determine  the  posi- 
tion of  the  point.     They  were  omitted  for  convenience. 


23.  Reduce  .9375  of  a  gallon  to  qt.  pt.  and  gi. 

•  Am.  3<it.  lpt.  2gi. 

24.  Reduce  .7*594  of  an  acre  to  rd.,  etc. 

25.  Reduce  .84  of  a  lunar  month  to  \vk.,  etc. 

Am.  3w.  2da.  12h.  28min.  48scc. 
9 
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MISCELLANEOUS   EXAMPLES. 

'215.  Example  1. — A  grocer  sold  16  bushels  of  potatoes 
•at  62.5  per  bushel;  3  bags  of  coffee  at  §15.625  per  bag; 
and  14J  barrels  of  flour  at  $6.50  per  barrel :  what  was  the 
amount  ? 

2.  A  housekeeper  purchased  561bs.  of  sugar  at  12.5 
rer  lb.;  1 51b.  of  currants  at  18.75  per  lb.;  51b..  of 
almonds  at  16.33  per  lb.,  and  61b.  of  starch  at  8  25  per 
lb. :  what  was  amount  of  purchase  ? 

3.  Bought  a  keg  of  butter,  containing  961b.,  at  21.5 
per  lb.,  but  sold  one  half  of  it  for  25  cents  per  lb. :  what 
was  paid  for  the  whole  and  received  for  the  half? 

4.  A  -merchant  sold  45.2yd.  of  cloth  at  $9.50  per  yd. : 
what  was  his  gain,  the  cost  to  him  being  5.555  per  yd.  ? 

5.  An  adventure  has  gained  for  6  persons  $175,035: 
what  is  the  share  of  each  ? 

6.  A  merchant  bought  14Jhhd.  of  wine  at  $75,333  per 
hhd.,  and  sold  them  at  public  vendue,  when  they  brought 
only  $60.50  a  hhd.,  exclusive  of  commissions  and  other 

'expenses  |35  :  what  was  his  loss  ? 

7.  Bought  19  barrels  of  flour  for  $95,125  :  what  was 
the  cost  of  a  single  barrel  ?  ( 

8.  Imported  65  bags  of  coffee  at  a  cost  of  $996.555 : 
what  was  the  cost  of  a  bag  ? 

9.  A  trader  bought  12  barrels  of  sugar  at  $18.75  per 
bbl.  :  what  was  the  cost  of  each  barrel? 

10.  A  bag  of  cotton,  weighing  3501b.,  was  shipped  to 
Liverpool  and  sold  at  33.33  per  lb.;  American  money. 
Deducting  various  expenses,  $5,125,  what  did  it  net  the 
shipper  ? 

11.  A  factor  sold  2Gcwt.  3qr.  of  rice,  in  Liverpool,  for 
£2  10s.  per  cwt. :  what  was  the  amount  ? 

12.  Bought  30bush.  3pk.  of  wheat  at  §1.375  per  bushel : 
what  was  amount  of  purchase  ? 

13.  Bought  2  barrels'of  flour  at  $Gl  per  bbl  ;  4  bushels 
of  corn  v.t  621  cents  per  bushel;  Gib.  of  coffee  at  16? 
cents  per  lb.;  101b.  of  sugar  at  6  i  cents  per  lb.,  and  51b. 
of  butter  at  18J  cents  per  lb.  :  what  did  they  amount  to  •'' 

.Note. — Change  fractions  to  decimals. 
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14.  What  would  be  the  cost  of  building  37m,  6  fur. 
22rd.  of  railroad  at  fcs:jo;j.(J2J  per  mile? 

15.  A  merchant  bought  20hhd.  of  tobacco  at  §07?  per 
lihd.,  and  sold  thorn  for  8155154  :  what  was  his  profit? 

16.  What  is  the  value  of  ,575cwt.  of  coal  at  .Co  6s.  Gd. 
2qr.  per  ton  ? 

17.  What  is  the  value  of  10  bales  of  Sea  Island  cotton, 
the  average  of  the  bales  being  3201b.,  at  -13  f  cents 
per  lb. 

18.  What  must  be  paid  for  52  weeks'  board,  at  the  rate 
each  week  of  $-4.37-]? 

19.  At  2:">  cents  a  bushel,  what  number  of  bushels  can 
be  had  for  $200^  ? 

,20.  A  piece  of  land  is  39.5  rods  long  and  25.56  roda 
wide  :  what  will  it  cost  to  wall  it  at  62£  cents  perrod  ? 
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CIRCULATING    DECIMALS. 

dmS'd^fified6"  216"  A  CircuJatliu/  Dechml  is  simply  a  decimal  frac- 
tion, repeating  invariably  the  same  figure  once  or  many 
times. 

When  a  single      SI'S1.  When   confined    to  a  single   figure  it  is  called  a 

T«Detend:  .  .       .  ,  «     ■■>  .  °         i1-'  i  •  i 

when  a  com-  smg'e  repetend,  as  .3:;.),  etc.;  beyond  this,  a  compound 
pound:  one,  as  010101,  etc.;  but  when  combined  with  other  deci- 

wiien  mixed:  mals  preceding  its  expression,  a  mixed  repetend,  as  .8383. 
when  a  finite  '-T'10  figure  or  figures  preceding  the  repetend  is  called  the 
P»rt-  finite  part  of  the  expression,  as  8.  * 

How  the  rope-  218-  "A  repetend  is  obtained  by  reducing  a  vulgar  frac- 
tendishad.       ^\on  j-0  a  decimal  when  there  is  any  prime  factor,  except  2 

and  5,  in  the  denominator,  aud  not  numerator,  as  jS  =  .333r 

etc. ;  f=555,  etc. 
The  way  w  219.  To  avoid  repetition  in  a  simple  number,  the  same 

avoid  repeti-  ^  L  . 

tion.  is  written  dice,  with  a  point  above  it;  thus,  ^=.5.;  but 

in  a  compound,  the  first  and  last  figures  are  thus  desig- 
nated,-&V*  108. 
What  is  a  per-      22©.   When  the  number  of  figures  in  the  repetend  is 
feet  repetend.   one  jegg  tjian   tjle  ^^j-,,^.  0f  unitg  in  the  denominator  of 

the  equivalent  vulgar  fraction,  it  is  called  a  perfect  repe- 
tend,; thus,  \  gives  the  perfect  repetend,   .142857. 

ue  ofVmixed  a21,  To  fil)^  tlie  value  of  a  mixecl  repetend,  ascertain 
repetend.  the  value  of  the  finite  part  and  of  the  repetend  separately; 

and  add  the  results, 
♦vhen  one-  222.  Example  1.— What  is  the  value  of  .275  ? 

ninth  is  re- 
duced to  adeei-  '?7f)=27-4— - fi-=x: -2A_3_4-__.fi.  ._iii — _6_2_      Amo 


ma). 


Note. — When  a  decimal  begins  "to  repeat  at  the  third 
place,  the  two  first  figures  will  be  so  many  hundredths, 
•and  the  repeating  figure  so  many  ninths  of  another  .hun- 
dred. 

2.  What  is  the  value  of  .345  ? 

3.  What  is  the  value  of  .67123  ? 

4.  Change  .4444,  etc.,  to  a  vulgar  fraction.       Atis.  -$•. 

5.  Change  .9999,  etc.,  to  a  vulgar  fraction. 

Note. — When  -J-  is  reduced  to  a  decimal  it  produces  a 
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quotient  of  .1111,   etc..  that   is   the   rer.otcml  1;   i  1s  thtrwl"n  »  ''"■> 
value   of  the   rcnetend    1  ;  the   value   of  333,  etc.,  or  the"--;"-"1  "t  the 

•  '  '  '  third  [.hi'-c. 

repetend  3.  must  be  tliree  times  as  much,  or    f;  4,  £;  5, 
\;  and  9,  -f=L. 

6.  Change  .5333,  etc.,  to  a  vulvar  fraction. 

Here,  the  figure  b=-fo  and  the  remaining  part  of  the 
fraction  is  £  of  -fo,  tliat  is  -sV^A ;  add  these,  VV=i{H-/u 
=-H=-iV   -Ins.      ,8S  changed  back  will  give  .5333. 

7.  Change  ,3744,  etc.,  to  a  vulvar  fraction. 

8.  Change  .4*5355,  etc.,  to  a  vulgar  fraction. 

9.  Change  .363636,  etc.,  to  a  vulgar  fraction. 

When -9J3  is  changed  ¥to  a  decimal  it  produces  .010101,  wh.>n  onenine- 
etc.     The  decimal  .030303,  etc.,  is  three  times  as  iriuch,<;'haiiKc<J  \«  a 
and  is -,a9=-3V     The  decimal    363636,  etc..  is  thirty-six  dt'oimal- 
times  as  much,  and  is  \\=-fa. 

10.  Change  .17617  to  a  vulgar  fraction. 

11.  Change  .24  to  a  vulgar  fraction. 

12.  Change  A'Z  to  a  vulgar  fraction. 

13.  Change  .I'l  to  a  vulgar  fraction.         Ans.  £f  =  iV 

14.  Change  .003  to  a  vulgar  fraction.  Ans.  t97='33T- 


CONTINUED  FRACTIONS. 
233.  A    Continued  Fraction   is  one  which  has  for  its-4  continued 

,    ,.       .        ,  .  .     .  ,        fraction  ar- 

numerator  a  unit,  and  tor  its  denominator  a  whole  number  fined. 
plus  a  fraction,  and  so  on  ;  thus, 

$+  h  '  jl 

j+etc,  is  a  continued  fraction 


*"r++*+i. 


224.  The  investigation  of  the  nature  and  properties  of  Its  invot^.i- 
this  fractional  formula  belongs   to.  the  study  of  Algebra,  bcloii'^'tc'Ail;*-- 
and,  hence,  we  give  simply  a  passing  reference  to  the  sub-bra- 
ject. 

Example. — Reduce  -J  J  to  a  continued  fraction. 

OHKKATION. 

H=*+,V  and  tV=++*;    henCe,  tt=!++ 


Again,  f=i+i.    hcncej    «=}++ 


I 


ll^  DUODECIMALS. 

EXPLANATION. 

We  here  divide  both  terms  of  -fj  by  17,  the  numerator 
of  the  fraction,  and  get  1+^  .  then  dividing  both  term? 
of  W  by  9,  the  numerator,  we  get  i+i.  sup,,stituting  then 
this  \*alue  of  -^  in  the  expression  }_j « 

WehaV°  **=*+++*,  ete. 

225.  In  any  continued  fraction,  4j_jl 

1  '  i+i,  the  several 
simple  fractions  are  known  as  integral  fractions,  because 
the  denominators  are  integers  ;  thus,  -^  in  the  above  is  the 
first  integral  fraction,  •£  is  the  second,  -J-  ia  the  third,  and 
jr  is  the  fourth.  Sometimes  we  call  -.}  the  first  approxi- 
mating or  converging  fraction;  J+|  tlll  secmd>  and  so  Qn_ 


DUODECIMALS. 


Duodoeimalj 
defined. 


22£>.  Duodecimals  are  concrete*  fractions,  and  are  chiefly 
used  in  the  measurement  of  surfaces  and  solids. 

How  Aianged.  22?.  They  are  added,  subtracted  and  divided,  as  other 
.compound  numbers;  but,  in  certain  cases,  they  are  multi- 
plied differently. 

How  they  de-       22§.  Duodecimals  decrease  uniformly  from  the  highest 

crease.  ^o  ^  j0WgS(.  denomination,  by  the  constant  divisor,  12. 

The  measures.  229.  The  measures  used  for  their  change  are  the  inch 
or  prime,  the  second  and  the  third. 

The  measures       23©.  A  foot  divided  into   12   equal  parts,   is,    in   each 

divided,  each      ,.    .   .  nl  .       ,  •  .       ,        ,  .... 

inti.i  twelfths,     division,  called  an  men  or  prime;  an  men,  also  similarly 

divided,  is  called  a  second  ;  and  a  second,  a  third ;  thus, 

1  inch  or  prime,  marked  l'=-fV  of  a  foot. 

1  second,  '•        1"=-,V  of-rV  or  Tir  of  a  foot. 

1  third  "       1"'=-,V  of  -fV  of  -fV  or  1788 

of  a  foot,  and  so  on,  for  minuter  divisions,  when  required. 

what  are  indi-       231.  The  distinguishing  points  are  known  as  indices. 


«•. 


ADDITION. 


Example  I.— Add  3ft,  6'  3"  2'"  and  2ft.  1'  10"  11' 
together.  - 


*  Concrete  is  a  term  applied  to  a  particular  object. 


DUODECIMALS. 


i  !:> 


Ans. 


OPKKATION. 

12       12 

t         ir 

3.     6.     8. 
2.     1.  10. 

12 

2 
11 

5  ft.  8'     2" 

1 

EXPLANATION'. 
We  first  say  11  :-.n<l  2  are 
13  ;     as     this    exceds     tin; 
common   i  ■  j  :  -  - 1.-~  it  !"«-■,   12,   it  is 

divided  by  12'",  and  its  re- 
mainder, 1,  is  put  down, 
and  tin:  quotient,  ]  carried 
to  1U=11.  We  next  add 
12",  put  down   the  remainder 


•  .1   ■     l 

11  ana  3,  and  dividing  by 

2,  and  carry  1.     The  other  figures,  being  los  than  12,  ar 

added  like  simple  numbers. 

2.  Add  8ft.  9'  7"  and  Oft.  7'  3"  4'" 

A».<.  15ft.  4'  10"  4'" 

3.  Add  10ft.  8'  6"  and  5ft.  5'  5" 

4.  Add  Oft.  9'  b"  and  7ft.  2'  7" 

5.  Add  15ft.  6'  7"  and  (5ft.  8/  6" 

6.  Add  20ft.  9'  8"  G"'  and  3ft.  G'  4"  5"' 


SUBTRACTION. 


OPERATION. 

12 

12 

12 

From 

9 

3' 

5" 

g/// 

Take 

7 

O 

6 

7 

Hem.    1ft.  11'  10-"  ll'" 
Proof,  9       3      5        6 


•232-  Example  1. — What   is    the    difference  between 
lift.  3'  5"  G'"  and  7ft.  3'  6"  7'" 

EXPLANATION.  ' 

As  the  6  of  the  minuend 
is  less  than  the  7  to  be  sub- 
tracted from  it,  we  add  12. 
and  say  7  from  18=11. 
That  put  down  and  carry- 
ing 1,  for  the  borrowed 
number,  to  the  G,  we  say  7 

from  17,  which  is  the  5  added  to  12,  and  put  down  the 

remainder,  10,. and  so  on. 

2.  What  is  the  difference  between  40ft.  6'  G"  and  29ft. 

' T/// 9 

i        : 

3.  What  is  the  difference  between  12ft   7'  0"  G'"  and 
4ft.  9'  T'  IK"?  ,1hs.  7ft.  10'  \"  9"' 

4.  What  is  the  difference  between  15ft.   8'  1"  iV"  and 
12ft.  7'  8"  V"  ? 

5.  What  is  the  difference  between  19£t.  9'  S"  1'"  and 
1 4ft.  W  9"  8'"  ?      ' 

G.  What  is  the  difference  between  30ft.  >'  9"  10"'  and 
29ft.  9' 8"  11'"  J 


1.20 
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How  multipli- 
cation is  per- 
formed. 


MULTIPLICATION. 

233.  The  multiplication  of  decimals  consists  in  multi- 
plying each  term  of  the  multiplicand  by  each  term  of  the 
multiplier,  commencing  with  the  highest  unit  of  the  mul- 
tiplier and  the  lowest  of  the  multiplicand,  and  making  the 
indices  of  each  product  equal  to  the  sum  of  the  indwes  of 
the  factors. 

Example  1. — -A  board  is  5ft.  5'  4"  in  length  and  3ft. 

he  contents  ? 
Ans.  18ft.  9'  5'"  V". 

EXPLANATION. 

In  this  work,  as  the  4"X 
3ft.=12"=r  (12-hl2=l), 
we  set  down  0  under  the 
seconds,  and  add  the  V  to 
the  next  product  of  5'x3ft. 
=16',  which,  reduced  by 
dividing  by  12'=]  ft.  4',  we 
18ft.    9'     0"      5"'     4""  then  write  down  the  4'  and 

carry  the  1  to  the  next  product=  16ft. 

In  the  same  way,  we  multiply  the  multiplicand  by  the 
next  figure,  5',  and  this  line  being  written  down,  we  mul- 
tiply by  the  4  in  like  manner.  The  products  are  then 
added  for  the  answer. 

2.  How  many  square  feet  in  a  board  17ft.  6in.  long  and 
1ft.  7  inches  wide  ?  Am.  27ft.  8'  6" 

3.  What  quantity  of  boards  will  it  take  for  a  floor  14ft. 
8'  3"  long  and  13ft.  6'  9"  wide? 

Ans.  199ft.  2'  4"  8'"  3"" 

4.  How  many  feet  in  a  plank  12ft.  4'  long,  2ft.  3'  wide, 
and  4' thick?  Ans.  111ft. 

OPERATION. 

12       4'  length. 

2       3'  width. 


5' 4" 

in  b 

readth  :  what  ai 

OPERATION. 

12 

12 

Explanation  of       r 
work  of  multi-       0 

5/ 

4" 

plication.                 g 

5' 

4" 

16 

4' 

0" 

2 

3/ 

2// 

8"' 

V 

9" 

Q///     4//// 

24 

8' 

3 

1' 

0" 

27 

9' 

4' 

0" 

thickness. 


111ft.    0'       0" 


DUODECIMALS. 

5.  What  arc  the  contents  of  a  block  of  marble  that  is 
8ft.  0'  3"  I,,,,-,  3ft.  2'  4"  wide,  and  2ft.  5'  7"  thick  ? 

Ans.   60ft.  0'  10"  4'"  5""  1'"" 

6.  What  number  of  cubic  feet  in  a  granite  block  3ft. 
9in.  wide,  2ft.  3in.  thick,  and  12ft.  (Jin.  long? 

Ans.  105ft-  5'  7"  6'" 

7.  How  many  square  yards  in  the  walls  of  a  room  14ft. 
8in.  long,  lift.  6in..  wide,  and  7ft.  llin.  high  ? 

An*.  46yd.  3'  K" 

8.  What  will  it  cost  to  plaster  a  room  20ft.  6'  long, 
1 5f fc.  wide,  and  9ft.  6'  high,  at  24  cents  per  square  yard? 

Aits.  &25.1K*. 

9.  IIo'w  many  square  yards  of  oil  cloth  will  it  take  to 
cover  an  entry  that  is  16ft.  din.  longJaud  8ft.  7in.  wide? 

10.  If  a  load  of  wood  be  Sft.  long,  3ft.  9in.  wide,  and 
6ft.  6in.  high,  how  much  does  it  contain  ? 

Ans.   Ic.   4e.  ft.  3cu.  ft. 

11.  How  many  feet  of  boards  will  it  take  to  make  12 
boxes,  whose  interior  dimensions'  are  4ft.  5',  3ft.  6',  and 
2ft.  Tin.,  the  boards  being  1'  thick  ? 

12.  How  many  solid  feet  in  a  stick  of  timber  25ft.  6in. 
long,  2ft.  Tin.  broad,  and  3ft.  3 in.  thick  ?  t 

13.  How  many  cords  in  a  pile  that  is  25ft.  7'  long,  5ft. 
4in.  high,  and  2ft.  9'  wide  ? 

14.  What  will  a  marble  slab  cost  that  is  7ft.  4'  long  and 
1ft.  Sin.  wide,  at  $1  per  foot?  Ans.  §9.16f. 


DIVISION. 

234.  Example  1. — In  16.5'  how  many  feet ? 

165-5-12=13ft.  9in.  Ans. 

2.  In  260"  how  many  feet  and  inches  ? 

3.  In  4367""  how  many  feet?        Ans.  2ft.  C  3"  11'" 

Ol'KltATJON. 

12)4367"" 


121 


12)363.  11'" 
12)30.     3" 

2.     6' 

4.  In  5280'"  how  many  feet  ? 

5.  In  2*800'"  how  many  fWt? 

6.  In  56 150'", how  many  feet? 


iiNALYSIfeV 


analysis; 

/M;.jy<;i.s  de-  235,  Analysis,  in  arithmetic,  is  the  separation  of  a  sure 

'into  its  component  parts,  with  the  relative  bearings  of  the 
numbers  in  that  question  to  each  other. 
,i  dispenses  236.  It  offers  a  simple  and  practical  method  to  perform 
"lies*0""3'  an  operation  without  the  formality  of  rules  ;  and  it  is  very 
useful  in  aiding  solutions  when  rules,  as  in  practical  ques- 
tions, occurring  daily,  are  not  remembered,  and  cannot  be 
conveniently  referred  to. 

287.  In  analysis  we  reason  step'vby  step  from  the  in- 
quiry to  the  result. 

Example  1. — If  6cwt.  of  hay  cost  $12,  what  will  9cwt. 

cost?  Ans.  $18. 

Explanation  0f     The  analysis  is  that  one  hundred  weight  costs  one  sixth 

'im'  as  much  as  six  hundred  weight.     Since  6cwt.  cost  12,  1 

costs  i  12=2  ;  9  costs  9  times  as  much  as  lewt.,  and  that 

is  9  times  i  12=18. 

2.  If  9  men  can  dig  a  trench  ia  25r  days,  how  many  will 
it  take  to  do  the  work  in  5  days  ? 

3.  A  ship's  company  have  provisions  to  hist  12  men  8 
months  :  how  long  would  these  last  18  men  ? 

4.  A  hare  has  39  rods  the  start  of  a  hound,  but  the 
hound  runs  27  rods  while  the  hare  runs  24:  how  many 
rods  must  the  hound  run  to  overtake  the  hare  ? 

Ans.  351.' 

5.  The  United  States  commander  in  Fort  Sumter  had 
21b.  of  bread  per  day  for  each  soldier,  for  10  days ;  but, 
by  private  dispatches,  learning  that  his  government  would 
relieve  him  soon,  he  wishes  to  stave  off  surrender  15  days : 
to  do  that,  what  must  be  the  daily  allowance,  say  to  80 
men  ? 

6.  24  is  |  of  what  number? 

7.  76  is  -jV  of  what  number  ? 

8.  If  -§4  of  a  cask  of  wine  cost  $54,  what  will  4  casks 
cost? 

9.  A  man  sold  a  watch  for  $56,  which  was  f  of  its  cost : 
what  did  he  gain  by  the  sale  ?  „ 

10.  A  farmer  being  asked  the  number  of  his  sheep,  said 
that  if  he  had 'as  many  more,  £  as  many  more,  and  2^-,  he 
would  have  a  hundred  :  how  many  did  he  have? 


analysis.  12--; 

11.  A  pole  is  f  in  the  mud,  ^  in  tin ■  water,  and  0  feet 
)ove  the  water  :   what  in  the  length? 

12.  Three  men  hire  a  pasture  l'or  §(>(>  ;  A  pats  in  2 
irses  3  weeks,  15  0  horses  'J.',  weeks,  ('  9  horses  1  ■■  weeks  : 
hat  ought  each  to  pay?      Ana.  A  §12;    i>  §00  ;   <<  §24. 

ANALYSIS   OF  Til!-;     AlSOVi:. 

The  pasturage  of  2  horses  for  '■>  weeks  is  the  same  as  E:<)iaiKi*.iun  i> 
lat  of  1  horse  2  times  Ii  week-,  or  6  weeks;  that  of  0  l'-1'-ll>'-  '-s- 
:>rses  '11  weeks,  the  same  as  tliat  of  1  hor.se  0  times  2^ 
ceks,  or  15  weeks;  and  that  of  9  horses  \\  weeks,  the 
ime  as  that  of  1  horse  9  times  H,  or  12  weeks.  The  ad- 
don of  the  weeks  together,  0+15+12='>0  weeks  ;  hence, 
.'s  share  of  payment  is  -^V01"  §66  ((\i]-~-'j:i—  2x6=§12)  ; 

s  If  of  $m=$M;  and  C's  if  of  .$('.0=324. 

Remark. — The  pupil  should  begin  an  analysis  from  the 
inn  which  is  of  the  same  name  or  kind  as  the  required 
lswer. 

13.  The  inheritor  of  an  estate  spent  I  of  it  in  9  months, 
id  -£-  of  the  remainder  in  12  months  more,  when  he  had 
lly  §4000  left  :   what  was  the  estate  when  he  received  it? 

14.  Divide  $170.4.0  among  '■>  persons,  so  that  A  shall 
ave  twice  as  much  as  13,  and   0  three  times  as  much  as 

:  what  is  the  amount  when  so  divided  ? 

l.r).  Two  men  had  the  same  income.  The  first  saved  I 
f  his  each  year  ;  but  the  second,  by  spending  §200  a  year 
lore  than  the  first,  was,  at  the  end  of  5  years,  §1  Oil  in 
ebt ;  what  was  the  income  ?  .         Ans.  -<Uo44. 

16.  If  it  take  44  yards  of  carpeting,  1.1yd.  wide,  to 
over  a  floor,  how  many  yards  of  the  kind,  '  wide,  will  it 
ike  ?  A, is.  02f. 

17.  If  an  acre  of  land  cost  •£-  of-?-  of  -t  of  §50-  what  will 
'■]  acres  cost?  Ads.   810. 

18.  If  01 A  gallons  of  ale  are  worth  §Uf.  what,  at  that 
ate,  will  5.1  cost?  A»<.  #1.00. 


PROPORTIONAL  ARITHMETIC. 


PART     FOURTH. 


RATIO   AND   PROPORTION,    OR   SIMPLE  RULE 
Of  THREE. 

Ratio  defined.  238.  Ratio  is  that  relation  of  one  quantity  or  number 
to  another  of  the  same  kind,  by  which  is  •found  their 
equality  or  inequality. 

Numbers  reia-     .  239.  When    number,';    are    relatively   viewed,    the  one 

.ive>  viewe  .  ^jjjgjj  measures  the  other  is  considered  as  the  standard, 
and  the  quotient  resulting  from  the  division  by  the  stand- 
ard is  the  ratio  or  relative  value. 

Uow  ratio  is  in-  240.  Ratio  is  indicated  by  a  colon  (:)  in  the  first  term; 
by  a  double  colon  (::)  iu  the  second;  and  by  a  colon  in  the 
third  (:)  ;  thus, 

4:8:^:12  ;  that  is,  4  is  to  8,  as  6  is  to  12. 

The  terms.  241.    The  two  quantities  compared  are  the  terms  of  the 

ratio ;  the  first  terms,  or  4  and  6,  in  the  above  expression, 

The  antece-      beintr  the  antecedents,  and  the  second,  6  and  12,  the  con- 

dents.  *~* 

The  "corse-       sequents.     Here,  the  antecedents  are  the  standard.    The 

$irsttea»d  sec-  4  and  8  are  known  as  the  first  couplet,  and  6  and  12  the 

oiid  couplets,    second. 

242.    When  tjvo  couplets  have,  as  in  the  example,  the 

same  ratio,  their  terms  are  proportional ;  hence, 

The  work  of  a      243.    A  proportion   compares  the  terms  of  two  equal 
proportion.         ratjog 

atoofe  rial-      ^***    When  tne  antecedent  equals  the  consequent,  the 

it/ *        6qUa   ratio  being  one,  it  is  called  a  ratio  of  equality;  thus,  4:4 

=  1. ;  when  it  is  greater,  or  more  than  one,  it  is  known  as 

Of  greater  ine- a  ratio  of  greater  inequality;  thus,  6:2=3 ;  when  it  is  less 

quality;  of  less  t^an  one   a  ratio  of  less  inequality;  thus.  2:10=4. 

inequality.  '  '  *  » ■ 
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245.    When  there  is -hut  one  antecedent  and  one  conse-  v  .,in,,i..  run.,. 
lent,  the  ratio  is  said  to  he  simple;  thus,  12:4  =  8. 
«4j.    When    the    <;nrr<-s]n>i)<] i rij.<;    terms   of  two   or   more  A  compound 
nple  ratios  are  multiplied  together,  the  ratio  arising  from  ratl0' 
is  called  compound;  thus, 
4:   2=   2 

4:2=2  Vy.  8=   2 

6:2=8  12:  4=   3 


2-1:4=1)  and  288:24=12  are  compound  ratios  ;  and,  as 
e  illustration  shows,  are  e(|ual  to  the  product  of  the  sim- 
;  ratios  of  which  they  are  composed. 

247.  The  1st  and  4th  terms  of  a  proportion  are  called  The  extremes-. 
e  extremes;  the  2d  and  8d  the  means;  and  the  product 

the  extremes  is  equivalent  to  that  of  the  means  ;  thus, 
the  proportion, 

3:9::12:30;  3x86=108;  and  9x12=108. 

248.  The  4th  term  of  a  proportion  is  found  by  multi-  To  find  the 
ping  the  second  and  third  terms  together,  and  dividing 

the   first;  thus,   3:9::l2:  '! ;    9x  12=108-^-3=80,    the 
•in  sought. 
KxAMi'f.K   1. — What  is  the  4th  term  in  the  proportion, 

3:  9::  4? 

h:\hv.  3? 

G:  8::12V 

8:  4::  4  r 

IIkm-AUK. — Any   term   of   a  proportion    can    be    found  To  fm.j  other 
len  the  three  others  are  given  ;  for  the  product  of  the  t,n'3- 
trcnies,  divided  by  either  mean,  gives  the  other;  and 
a  product  of  the  means,  divided  by  either  extreme,  gives 
e  other. 


In  the  solution  of  problems,  two  of  the  three  given  num-Tw„ 
rs  must  he  of  the  same  kind;  the  third  like  the  one  r 
ired  ,   thus,  \  •■■uure. 

2.  If    1   men  build  8  rods  or  wall  in  a  day,  bow   man\ 
11  6  build?  'An*.   12.  " 

4  men  :  6  men  ::  8  rods  :  1  2  roils,  the  number  sough! . 
8.  If  a  staff  6ft.  long  cast  a  shadow  12  fert.  what  shadov. 
11  be  cast  at  the  same  time  by  a  ste<-;iV  t M « *  fee;  hu!i  ': 
4.  If  a  staff  6  feet  long  ca*t  a  shadow  1)  fee"  wha'  i-  the 
igty,  (3f  a  tower  whose  shadow,  at  the  s;iine  i. our,  extends 
8  feet  'i  and  what  is  the  ratio  ? 

,4ns-.   132ft.  ;    Uatio,  22. 


f  tin?  nuni- 

i..'ts  to  h.-  .»:' 

correspuii'ler: 


1-6  RATIO    AND    PROPORTION. 

5.  If  board  for  52  weeks  amounts  to  $182,  what  is  it 
for  39  weeks  ?  Am.  $136.50. 

6.  If  I  pay  for  48  yards  of  cloth  &67.7S,  what,  at  the 
same  rate,  will  144  cost?  Am.  $201.75. 

7  If  350  soldiers  require  11,250  rations  of  bread  for 
a  month,  how  many  will  be  necessary  for  a  garrison  of 
600?  Ans.  18,000. 

8.  If  12  men  can  build  a  house  in  20  days,  how  nianj 
can  do  the  work  in  5  days  ?  and  what  is  the  ratio  ? 

Ans.  48  men  ;  Ratio,  4. 

9.  Jf  80  gallons,  in  an  hour,  run  into  a  reservoir  that 
will  contain  1400,  and  30  run  out,  in  what  time  will  it  be 
filled  ?  Ans.  28  hours. 


Solutions  by 


Remark. — A  useful  way  to  solve  questions  like  these 
.3hf!ysif:  pr^f-'r"is  by  analysis.  As  in  business  operations  such  method  is 
usually  adopted,  we  would  advise  it  as  practically  the  bet- 
ter plan. 

10.  3  bricklayers  build  6  rods  of  a  foundation  in  a  daj : 
how  many  rods  would  5  build  ? 

If  3  men  build  6,  1  will  build  J  of  6=2;  if  1  build  1. 
5  will  build  5  times  2=10. 

11.  If  25  men  perform  a  certain  work  in  35  days,  how 
long  will  it  take  9  to  do  the  same'  ? 

12.  If  271b.  of  butter  will  buy  451b.  of  sugar,  how 
much  can  be  had  for  361bs.  of  butter? 

13.  If  an  engineer's  salary  for  three  years  amount  to 
$3600,  what  will  it  be  in  9  years  ? 

14.  If -f  of  a  yard  of  cloth  cost  f-  of  a  dollar,  what  will 
1\  yards  cost?  Ans.  $4.86. 

Here  we  say,  if  §  cost  ■£,,  }  costs  i  of-£=-rV><5  for  the 
whole  =ffx2i,  that  is  -§,=-l^,  which,  by  the  annexing 
of  two  ciphers  for  cents,  =4.86. 

Note. — Let  it  be  remembered  that  a  mixed  number,  as  in. 
(his  sum,  is  to  be  reduced  to  a  fraction. 

15.  What  is  the  price  of  Gfyd.  of  cloth,  if  £yd.  cost 

16.  What  is  the  cost  of  3|doz.  of  wine,  if  i-doz.  cost 
j.  ? 

17  Whit  is  the  value  of  35}  barrels  of  ale,  if  4*  bar- 
rels eo-n  $15  ?  , 

IS.  A  merchant  owning  f  of  a  ship,  sells  f  of  his  share 
for  §15,000  :  what  is  the  value  of  the  shin? 
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COMPOUND     I'KOl'ORTION. 

19.  How  many  yard*  of  silk,  jjyd.  wide,  will  it  take  to 
line  15yd.  of  camlet  iyd.  wide  ? 

20.  If,  when  flour  in  worth  S12  per  barrel,  a  5  cent  loaf 
weigh  4oz.,  what  ought  it  to  weigh  when  flour  is  worth 
$8  per  .barrel ? 

21.  .If  the  earth  revolve  36G  times  in  .305  days,  in  what 
time  does  it  revolve  once?  An*.  23h.  f>(i-,,V"i. 

22.  if  02a.  3r.  2rd.  of  land  cost  .CO  15  9s.  3d.,  what  will 
15a.  2r.  3rd.  cost? 

23.  If  nV  of  a  ship  cost  $1350,  what  is  f  of  hcV  worth? 

24.  Borrowed  $250  for  6  months  ;  for  how  long  must 
$350  be  lent  to  repay  the  favor  ? 

25.  If  122yd.  of  silk,  *jyd.  wide,  will  make  a  dress,  how 
many  yards  of  cambric,  that  is  1£  wide,  will  line  the  same  '( 

yl?iS.   6-jV. 


COMPOUND  PROPORTION,  OR  DOUBLE  RULE 
OF  THREE. 

249.    Compound   Proportion   is   an  equality  which  em-  compound 

braces  in  its  consideration  simple  and  compound  ratios  ;  portions. 

thus, 

3-12  ) 
-.,.'_  o  [  ::18:9  is  a  compound  proportion,  and 

48:24::18:9  is  the  same  in  a  simple  form. 
25©.  Questions  can  be  reduced  to  a  simple   form,  and 
some  of  complicated,  expression  are  easily  solved,  when  the 
terms  have  been  carefully  arranged. 

Example    1. — If  3    men   in   4   hours   can    thresh   if' 
bushels  of  rice,  in  liow  many  hours  can  2  thresh  5  ? 

Any.    2. 
By  Simple  Proportion. 

OPERATION.  I  K.l'LAXATION. 

2:3::4:6,  and  !        It   will    be    seen    that   in  ^ 

15:5::(!:2,  Ana.  \    the     first      proportion      the  nur.^ir,: 

amount  of  labor  is  not  made  the  subject  of  inquiry,  but 
the  tiiiH'ihat  2  men  will  take  to  do  the  work  of  '.',  num. 
Finding  that  to  be  0  hours,  the  second  inquiry  is,  in  what 
time  5  bushels  can  be  threshed,  if  15  bushels  an;  iu  0 
hours,  and  the  time  is  found  to  be  2. 
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2.  If  $100  gain  $6  in  12  months,  what  will  be  the  gain 
of  $3400  in  18  months?  Ans.  $30b\ 

OPERATION.  |  EXPLANATION. 

100:3400  ::  G:204  and  Here  are  stated  three  of 

12  :  18::204:306  I  the  given  things  in  a  sim- 

ple proportion  ;  that  $100  are  to  $3400  as  $6,  the  interest, 
'are  to  the  answer:  or,  if  $100  gain  $6,  what  will  $3400 
gain  ?  100:3400::6:204.  This  being  done,  there  remain 
the  terms  12  months  and  18  months  to  be  disposed  of, 
and  forming  a  second  proportion  under  the  first,  we  say, 
12  months  are  to  18  inontha::204  (the  interest  on  8400 
for  6m.)  :306  the  answer,. 
Why  called  The  reason  why  questions   conducted  thus  are  called 

compound.  ,  J      ».  .,  „         ,  , 

compound  proportion  is  evident,  tor  the  answer  sought  is 
Dot  ouly*in  proportion  to  the  principal,  but  also  in  propor- 
tion to  the  time ;  and,  therefore,  in  the  compound  pro- 
portion of  the  interest  multiplied  by  the  time. 
Jjow  to  solve  To  solve  questions  in  compound  proportion,  make  for 
questions.  ^q  3d  term  that  which  is  of  the  same  kind  or  denomina- 
tion with  the  answer.  Then,  take  an}T  two  of  the  remain- 
ing terms  that  are  alike,  and  arrange  them  as  in  simple 
proportion.  In  a  similar  way,  arrange  any  other  two  terms 
of  the  same  kind,  and  multiply  the  continued  product  of 
the  2d  terms  by  the  3d  term,  and  divide  this  result  by  the 
continued  product  of  the  1st  terms;  the  quotient  will  be 
the  term  required. 

3.  Ten  men  can  build  25  rods  of  fence  in  6  days :  how 
many  men  will  it  take  to  build  30  rods  in  3  days  ? 

Ans.  24. 

OPERATION.  |  EXPLANATION. 

25:30::10:12  and  With    the   statement   of 

3:  6::12:24  Ans.  |  the  first  three  terms,  which 

are  in  direct  proportion,  we  have  the  two  terms,  6  and  3,- 
placed  in  what  is  called  an  inverse  proportion  to  the  an- 
swer, and  in  this  way,  because  the  more  men  are  engaged, 
the  less  time  is  needed.  These  terms  are  therefore  to  be 
put  inversely  from  the  order  necessary  if  the  proportion 
had  been  direct.     Instead  of  6  to  3,  say  3  to  6. 


hen  the  con-      Note. — This  same  rule  applies  when  there  are  three  or 
more  conditions  to  the  question. 


are 
•ee  or.  more 


4.  If  a  family  of  6  persons  spend  $300  in  8  months, 
what  amount  is  necessary  to  a  family  of  15  persons  for  20 
months  '/  Ans.  $1875. 


COMPOUND    PROPORTION. 

5.  If  a  family  of  6  persons  spend  SG09  in  S  months, 
now  many  dollars  will  be  required  lor  a  family  of  10  per- 
sons in  14  months  ?  Ann.  *1750. 

6.  A  trader,  with  a  capital  of  $300,  trained  375  in  3 
months  :  how  much  would  he  train  at  the  same  rate  with  a 
capital  of  $1000,  in  1  year  (12  months)  ? 

7  If  10  acres  feed  15  head  of  cattle  for  20  days,  how 
many  acres  would  feed  400  head  for  90  days  ? 

8.  If  50  men  can  dig  a  ditch  100  yards  !™;'  and  4  wide 
in  30  days,  how  many  can  dig  one  400  yards  loner  and  5 
wide  id  5  days  ? 

9.  A  ship's  company  of  16  use  lhhd.  of  water  in  1 
month  (30  davs),  how  long,  if  the  number  be  increased  to 
24,  will  40hhd.  last  ? 

10.  If  100  men  can  build  a  wall  300  feet  long,  2  feet 
deep,  and  6  feet  high,  in  10  days,  in  how  many  days  can 
50  men  build  50  feet  of  wall,  3  feet  deep  and  4  feet  high? 

Remark. — This  somewhat  complicated  question  may  be 
stated  thus,  300:  50::10: 

2:     8 

G:  4 
50:100.  The  terms  are  in  direct  proportion 
to  the  answer,  because  more  requires  more ;  that  is,  the 
longer  the  wall,  the  longer  the  time  for  its  completion ; 
the  deeper  the  wall,  the  longer  time,  and  the  higher,  the 
longer  time.  The  last  proportion  is  inverse,  because  more 
men  need  less  time,  and  it  is  the  only  one  to  be  stated 
inversely. 

11.  If  a  twopenny  loaf  weighs  8oz.  when  wheat  is  6s. 
'9d.  per  bushel,  how  much  bread  may  be  bought  for  3s.  4d. 
when  wheat  is  selling  13s.  6d.  per  bushel  ?      A)is.   51b. 

12.  If  40  men  can  dig  a  trench  40  yards  long.  3  deep, 
and  8  yards  wide,  in  8  days,  how  many  men  wo;;ld  be  em- 
ployed to  finish  a  trench  100  yards  long,  12  wide,  and  3 
deep,  in  24  hours  (1  day)  ? 

13.  If  25  persons  consume  300  bushels  of  corn  in  1 
.year,  how  many  bushels  will  139  consume  in  8  months;  at 

the  same  rate?  -l"i:-   1112. 

14.  If  the  cost  per  railroad  of  12cwt.  3qr.  for  400 
miles,  is  $57.12,  what  will  be  the  cost  of  10  ton-  for  75 
miles?  --1  ■'>'■>■  ?l(iS. 

10 
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COMMERCIAL  ARITHMETIC. 


PART   FIFTH. 

INTEREST 


interest  de-  251.  Interest   is  a  premium  for  the  use  of  borrowed 

fined. 

money. 

Names  con-  252.  The  money  ofl  which  interest  accumulates  is  called 

nected  with  it.  the  Principal ;    and    the  principal,   with   its  interest,  is 

called  the  Amount. 

Premium  dif-       253.  The  premium  is  a  legalized  value,  but  is  not  uni- 

ittmatesdiffer"  f°rm  in  tfie  Confederacy.     In  South  Carolina,  the  rate  or 

annual  per  centage  is  7  per  cent.,  that  is,  7  cents  on  the 

100  cents,  or  7  dollars  on  the  100  dollars,  for  a  year.     In 

Georgia,  it  is  8  per  cent. ;  in  Texas,  12  per  cent. ;  in  some 

,         of  the  States  of  the  old  Union,  6  per  cent. ;  in  France  and 

England,  5  per  cent. 

254.  The  term  per  cent,  (per  centum)  is  Latin,  and 
The  terms  per  signifies  for  the  hundred ;  and  per  an.  (per  annum)  for 
annum.  the  year. 

Note. — A  sum  at  simple  interest  becomes  double  in  16 
years,  8  months. 

How  lone  it         255.  Example  1. — The  interest  on  $1,  for  a  year,  is  7 

takes  to  double  cents  in  South  Carolina,  what  is  the  amount  of  interest 
an  •mount.        ^  ^  ^^  ^  ^  game  period  ?  ^    ^ 


OPERATION. 

Multiply         100 
By  7 

700 


Remark.— The  $100x7 
=700;  and  as  the  multipli- 
cation of  dollars  by  cents 
(Art.  121,  Remark)  gives 
cents,  the  answer  is  700  cts. 


interest.  l:;i 

In  multiplying  dollars  by  dollars,  let  the  pupil  n ■mom-  whfn  .l.rfur.- 
berthat  the  result  will   be  dollars;  but  when   dollars  are  i;ry"  J1^1,!'/ ^Jd 
multiplied   by  cents,  as  in  the  above  example,  the  answer  doibr/iy' 
is  in  cents.     Two  right  hand  figures  pointed  oft'  for  cents/'''"1'' 
show  the  answer  to  be  S7. 

2.  What  is  the  interest  of  $50,  for   1   year,  at  7  per 
cent.?  •  An.;.  83.50 

OPERATION. 
50 

7 

350  cents. 
o.  What  is  the  interest  of  £90,  for  1  year,  at  7   per 
«ent.  ?  Ans.  SG.oO. 

4.  What  is  the  interest  of  $99,  for  1  year,  at  7  per 
cent.  ? 

5.  What  is  the  interest  of  $250,  for  lyr.  6m.,  at  7  per 
cent.  ? 

Note. — The  interest  for  6m.  (^yr.)  is  to  be  added  to 
that  of  the  year. 

6.  What  is  the  interest  of  $300,  for  lyr.  4m.,  at  7  per 
cent.?     (4m.=  J  of  a  year.)  Am.  ?28. 

When  the  number  of  months  is  an  equal  part  of  12,  as  How  in  some 
in  the  last  example  (12-=-3=4),  it  facilitates  calculation  °"':c-  '  ?ku,l:1- 
to  take  an  equal  part  of  the  year's  interest,  according  toteu. 
the  question,  and  to  add  it  to  the  amount  for  the  year. 

Note. — The  same  applies  to  parts  of  a  month  and   to 
■days. 

7.  What  is   the  interest  of  $700,  for  2  years  and    2 
months,  at  7  per  cent.  ?     (The  2rn.=4  12.) 

8.  What  is  the  interest  of  $900,  for  1  year,  3  months 
and  15  days,  at  T  per  cent.  ?     (The  15d.=  i  month.) 

Aus.  $80.37*. 

9.  What  is  the  interest  of  $1000,  for  2  years,  1  month 
and  20  days,  at  7  per  cent.  ?     (The  20  days  is  jim.) 

10.  What  is  trie  interest  of  $75.  for  lyr.  5m.  and  In5... 
at  7  per  cent,  ?     C5m.=W  of  12  ;   lSd.=«.  of  3n.) 

11.  What  is  the  interest  of  §156,  for  2  vear?.  Sm.  r.nd 
10d.,  at  7  per  cent.  ?     (Sra.=  !  12;  lOd.  i  30,  or  Jm.) 

12.  What  is  the  interest  of  §17.49,  for  lyr.,  7m.  and 
8d.,  at  7  per  cent.?  Ans.  $1,685. 
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,v hen  there  are.      Note. — Here,  dollars  multiplied  by  cents  give  cents,  but 
^nts  m  a  ques- centg  muitipi;eci  ^y  cents  give  0r  reduce  to  mills  (Art. 

121,  Remark).    Thus,  the  answer  is  §1.  G8c.  5m.  ==  \  cent.) 

13.  What  is  the  interest  of  $459,  for  5yr.,  at  8  per 
cent.!''  Am.  3 83. GO. 

14.  What  is  the  interest  of  $600.50,  for  3yr.,  at  8  per 
■cent.  ?  Ans.  $144.13,  4  mills. 

15.  Yvliat  is  the  interest  of  $62,  for  3yr.,  at  8  per  cent.  ? 

16.  What  is  the  interest  on  a  Confederate  State  bond,, 
for  $1000,  for  2yr.  Gin.,  at  8  per  cent.  ? 

17.  What  is  the  interest  of  $156,  for  lyr.  9m.  and  15d.7 
at  12  per  cent.  ?     (9m.=  f  12m.) 

.18.  What  is  the  interest  of '$256,  for  6m.  20d.,  at  8' 
per  cent.  ? 

19.  What  is  the  interest  of  $444,  for  lyr.  10m.,  at  6 
per  cent.  ?     (10m.=-f£  of  12.) 

20.  What  is  the  interest  of  $85.30,  for  1  yr.  16d.,  at  6 
per  cent.  ? 

21.  What  is  the  interest  of  $550,  for  90  days,  at  7  per 
cent.  ?     (90d.=3m.) 

22.  What  is  the  interest  of  $150,  for  60  days,  at  7  per 
cent.?     (60d.=2m.) 

23.  What  is  the  interest  of  $125,  for.  80  days,  at  7  per 
.cent.?     (30d.=  lm.) 

.24.  What  is  the  interest  of  $38.55,  for  2yr.,  at  7  per 
cent.  ? 

Fhat  to  keep  Remark.- — 'Let  the  pupil  remember  that  when  cents  are 
Dinting  etf  m  *he  question,  4  figures,  counting  left  to  right,  are  to  be 
pointed  off;,  and  that  the  two,  on  the  right  of  the  point, 
are  cents,  and  the  others  tenths ;  thus,  as  in  the  14th  ex- 
ample, the  numbers  in  the  result  are  1441344,  which, 
pointed  off  as  directed,  read  $144.13  cents,  4~uj  or  4 
mills,  etc. 

25.  What  is  the  interest  of  $95.50,  for  lyr.  6m.,  at  7 
per  cent.  ? 

2G.  What,  is  th'e  interest  of  $350,  for  3yr.  8m.  ISd., 
at  6  per  cent.  ?  Am.  $79,383. 

Remark..— In.  mercantile  transactions  it  is  customary  to 
take  for  the  answer  only  two  figures,  cents,  at  the  right 
hand  of  the  separating  point.  This  answer  would  usually 
be  read  $79.3S". 


umbers. 


INTKIIK.vr. 

-7-  What  is  tlic  interest  of  .-^lliO,  for  Jvr.  2m.,  at  7  p;  r 
eent.  ':' 

28  What  is  the  interest  (IU  800.52,  from  [March  10. 
1850.  to  January  25,  ISO.',  at  7  per  cent.  ? 

-0.  What  is  the  intcre-l.  on  8008,  from  July  15,  1800, 
to  Oct.  20.  1804,  at  7  per  cent.? 

3.'1  What  is  the  interest  on  8135,  from  Dee.  10,  1801. 
to  AO.y  17,  1803,  at  7  per  cent.? 

31.  What  is  the  intciv-t  on  80"). 50,  from  Jan.  1.  1855. 
to  Feb.  1,  1863,  at  7  per  cent, '( 

32.  What  is  the  interest  on  §lO0,  from  June  10,  1800. 
to  June  10,  1805,  at  7  per  cent. '( 

?>'■>.  What  is  the  interest  on  £27  15s.  00.,  for  1  year,  at 
5  per  cent.?  An*.  £1  7s.  Od.   i.jr. 

Oie-'eYTioX. 

£27  15s.  9d.=27.7b75 

5 


i.0i5U07  5=£l. 080075 

EXPLANATION.  20 

As  the  principal  is  in  pounds,  shillings,   !  

pence,  we  reduce  the  lower  denominations   I        s.  7.7875 
to  tlie  decimal  of  a  pound  (Art.  214,  14   i  12 

Ex.  i,  and.  multiply  that,  with   the  pounds   j  

prefixed,  by  the  per  centage.     In  this  ex-  d.  9.4500 

ample,  the  left  hand  figure  is  the  interest  4 

of  the  pounds  denomination.     The  decimal 

interest  is  then  reduced  hack  to  shillings,      (jr.    1.80 
pence  and  farthings.     It  will  he  noticed  that  ouly  3  deci- 
mal places  in  the  multiplicand  are  used. 

34.  What  is  the  interest  of  £10  S's.  5d.  2qr.,  for  lyr. 
(3m.  15d.,  at  5  per  cent.  ? 

35.  What  is  the  interest  of  £75  12s.  9d.  3qr.,  tor  2yr. 
!)i:i.  20d.,  at  5  per  cent.  ? 

36.  What  is  the  interest  of  £100  3s.  3d.,  from  3Iareh 
1),  1862,  to  June  24,  1864,  at  5  per  cent. ': 

37  What  is  the  interest  cf  £00  6s.  3d.,  from  i>ec.  1. 
1862,  to  Oct.  11,  1863,  at  5  per  cent,  'i 

3^.  What  amount  of  principal  and  interest,  at  7  per 
cent.,  is  due  Jan.  1,  1801.  oa  a  note  ol  S-kHi,  dated  dan. 
1,  1859;  there  having  been  paid,  July  1,  1859,  8l0i>  ; 
Jan.  1,  1800,  8150;  and  July  1,  lsOo,  "r-50? 

IiEMA!u(. —  In  like  examples  cast   the   interest  from  the  W;,.>n   \ -. 
date  of  the  note  to  the  specified  time,  and  add  to  the  prin-  J,1'.,'. 
cipal;   then,  on  the  several   payment.-,  from   their  dates  to  ""'•"■ 


11  hl.vi>-  ■  li 
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the  specified  time,  and  add  to  their  collected  amount  this 
credit  interest ;  subtract  the  same  from  sum  of  principal 
and  interest,  for  answer. 

39.  What  was  .due  on  a  note  of  $448.50,  at  7  per  cent. 
interest,  dated  June  15,  1854,  when  finally  settled  July  3, 
1856,  which  had  these  endorsements:  Dec.  6,  1854,  $75; 
April  19,  1855,  $125;  Dec.  15,  1855,  $10;  Jan.  25, 
1856,  $100?  Am.  $183.60. 

40.  What   was    due,   March  26,   1855,   on   a  note  for 

$1000,  at  6  per  cent,  interest,  on  which  had  been  paid, 

Sept.  6,  1850,  $50  ;  July  14,  1851,  $150 ;  Aug.  9,  1852, 

$25  ;  May  14,  1853,  $28  ;  Oct.  15,  1853,  $125  ;  Nov.  11, 

1853,  $75  ;  and  Nov.  13,  1854,  $500  ?      Ans.  $282.58. 

To  find  the  jf  it  be  desirable  to  ascertain  the  principal,  when  the 

principal  when.  .  i       .        1  1  '        ,   f,      •    ,  , 

the  interest,      interest,  time  and  rate  alone  are  known,  cast  the  interest  on 

time  and  rate  one  <j0iiar  for  the  given  time,  and  divide  the  interest  by  it. 

are  known.  ,<  i      rm       ■  <•  '    •  r>  it 

41.  Ihe  interest  or  a  certain  sum,  for  I  years,  at  7  per 
*          cent.,  is  $70  :  what  is  the  principal  ?  Ans.  $500. 

OPERATION. 

Int.  on  $1  =  7X2(2  years)=14;  and  70.00-^14=500. 

42.  The  interest  of  a  certain  sum,  for  lyr.,  at  7  per 
cent.,  is  $63  :  what  is  the  principal  ?  Ans.  $900. 

43.  The  interest  of  a  certain  sum  is  $350  a  year,  at  7 
per  cent.  :  what  is  the  principal  ? 

44.  The  interest  of  a  certain  sum,  for  lyr.,  at  7  per 
cent.,  is  $1500  :  what  is  the  principal  ? 

To  find  the  rate-     When  the  interest,  time  and  principal  are  known,  we 
tlrn^and'prfnci- ascertain  the  rate  by  casting  the  interest  on  the  principal 
pal  are  known.  for  the  given  time,  at  1  per  cent.,  and  then  dividing  the 
known  interest  by  it.     The  quotient  is  the  rate. 

45.  The  interest  of  $500,  for  lyr.,  is  $35  :  what  is  the 
rate  ?  Ans.  7  per  cent. 


OPERATION. 

500)35.00(7 
35.00 


Here,  to  accomplish  the  division 
of  35  by  500,  we  annex  (Art.  129) 
two  ciphers  to  the  $35 
46.  The  interest  of  $1200,  for  2  years,  is  $144  :  what 
is  the  rate  ?  Ans.  6  per  cent. 

47    The  interest  of  $1500,  for  1   year,  is  $120:  what 
is  the  rate  ? 

48.  The  interest  of  $2000,  for  lyr.,  is  $100  :  what  is 

the  rate  ? 

To  find  the  When  interest,  principal  and  rate  are  known,  we  ascer- 

pHneipaMnte*  tain  the  time  by  casting  the  interest  on  the  given  prin- 

and  rate  are  c; pai    at  the  known  rate,  for  1  year,  and   dividing  the 


-t 

known. 
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interest  by  it.     The  quotient  will  be  the  time  in  years  and 
decimals  of  a  year. 

49    What  is  the  time  when  the  principal  is  $90' >,  the 
interest  is  $63,  and  the  rate   is  7  per  cent.  '( 

Aits.  1  year. 

OPERATION. 

Int.  900=63,  and  63-=-63=l. 

7 

63.00 

50.  What  is  the  time  when  the  principal  is   $750,  the 
interest  $90,  and  the  rate  6  per  cent. '{        Ans.  2  years. 

51.  For  what  time  must  $200  be  at  interest,  at  6  per 
cent.,  to  gain  $36  ? 


COMPOUND   INTEREST. 

256.  Compound  Interest  is  interest  on  principal  and  Compound  in- 

-     .  ,  -.j  j  i  •  •       •       i        mi      terest  defined. 

interest  united  una  making,  a  new  principal.  The 
latter  being,  as  an  unliquidated  debt,  added  to  the 
former. 

257.  No  law  recognizes  such  computation,  but  it  is  its  computa- 
equitable  and  becomes  legal  when  payment  of  due i,on  eqUltable" 
interest  is  not  made  on  demand.     I<i  such  case  the 
unsettled  interest  becomes  a  principal,  and  interest, 

as  on  any  debt  similarly  placed,  can  be  charged. 

In  wliftt  time  u 

Note. — An  amount  at  compound   interest  doubles  sum  at  com- 
itself  in  11  years,  8  months  and  22  days.  f^wed™1 

25S.  The  method  of  computing  it  consists  in  find-  Method  of  com- 
ing, as  in  simple  interest,  what  is  due  on  a  specified  puftUon' 
amount,  added  to  that  amount,  and  then  annually 
increased  by  the  interest  of  the  preceding  year. 


COMPOUND    INTEREST. 


Example  1. — What  will  be  the  compound  interest 
of  $500,  for  2  years,  at  7  per  cent.  ?         Arts.  $72.45 

OPERATION. 

$500.00  principal  1st  yr. 

35.00  int.  for  1st  yr.,  500x7=35. 


535.00  principal  2d  year. 
37.45  int.  for  2d  yr.,  535x7=37.45. 


572.45  amount  in  2yr. 
500.00  deduct  first  principal. 

$72.45  amount  of  interest. 

Note. — It  will  be  seen  that  the  whole  amount  of 
compound  interest  is  found  by  taking  the  first  prin- 
cipal from  the  last  sum  of  principal  and  interest. 

2.  What  is  the  compound  interest  on  $1000,  for  3 
years,  at  7  per  cent.  ?  Ans.  $225,043. 

3.  What  will  be  the  amount  of  $5000,  at  compound 
interest,  7  per-cent.,  for  4yr.  10m.?    Ans.  $6911.26. 

4.  What  is  the  compound  interest  of  $250,  for  2yr., 
at  8  per  cent.  ?  Ans.  $41.60 

5.  What  is  the  compound  interest  of  $939.64,  for 
3yr.,  at  7  per  cent.?  Ans.  $211.45. 

6.  What  is  the  compound  interest  of  £50  9s.  6d., 
for  2yr.,  at  5  per  cent.  ? 

Note; — Reduce  shillings  and  pence  to  decimals  of  a 
pound  (Art.  214,  14  Ex.). 


COM  I'd  UNO     INTKi:;,sT. 
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An  expeditious  way  to  calculate  compound  interest 
is  ailortb'd  by  this 

T  A  I!  L  K 

H/it,it.<r/irj  the  <n/,'.,iuii  o/Sl.   CI,  «7r.,  ij)/,7V',7f;„/(;.,i:,n/.i/  ,,:/</<..,;  + 
>'/  4,  •">,  I'.,   7  «W  K  ^c/-  cent.,    [fun    I    A.  L'<  I  i/,nr:;. 

,~\   4  per  fi-nl.       5  per  cent.       0  pfi-  .■cut.       7  per  <■  int.       s  p.-r  <•.••]  t.        '    T. 

liToioooo     i.:i;.iniuo     TToTToooo    i  i .orouo'p      hnsooi.o  i  !"v 

2  l.Osinoo       !.!(!j"ioi)     i].li;:;(;i)i)     '■■].]  H\)i.m     ;l.K;oiOO     i  2 

3l.l2lsoi      1.157025    '1.191010    'l. 22501:;    !i. 259712  .". 

4  i.loos.v.i—  1. 215500+1. 202477— !l. 310791+;]. 3001s:)—  4 

5  1.21G053—  1.270282— +:;:;s22G—  l.io25;,2—  1.I0932.-+  5 
(j  1.205319+1.3  i9090—1.41s5l9++5oo7oo+  ].r,sos7i+  o 
7  l. 315032-  ].io7i()(.H-;i.50.'i(;30-i-,i.(;o.v,-.si-f  1.713-2 1+  7 

Sil. 308509+  1.477455+:  1.593s  IX+  1.71siso+  1.85093:+j  s 
9jl.423312—  1.551328+  1.089479—  l.s:;s  !.-,;)+  1.999 3)5—  9 
1(71.480214+  1. (128*95—  l.7;)()s|s_  1.907151+  2.1.W925— 10 
11+539454+ 1.710339+  1.-9S299—  2.l0isr,2—  2.::t;]o::9—  ll 
1 2  1.601032+ ■  1.79585!;+ '  2.012]  96+  2.2521  92—  2.51s]  70+  12 
15I1.G65074—  L885G49+  2.132928+  2.409815+  2.71902  1—  13 
14  1.731670+  1.979932— \  2. 200904—  2.57s5:;4+  2.937194—  14 
\-j  1,8009  1!—  2.078928+  2.39(5558+  2.759032—  3.172109+15 
1:;  1.872981+  2.  ]S2K75— [2.540352— 2.952164— 3. 125'  14  3—  10 

17  1.9179.10+  2. 292018+12. 092773—  ,3.15s,sl,l+  3.70l)IUs+  17 

18  2.025M17—  .2.!0(;019+;2.8.')I339+  ."...".79932+ '3.990019+;  is 

19  2.10084!+  2,520950+ i  2,. O25GO0—  3.01 052H—  '4,31  571)1  +  '  19 
20^\1 91125+  2.(;53298— J3.207135+  3.Sb9PS  l+d.OO.OU.'^+^O 

7.  What   is   the   compound  interest  of  $17.25,  for 
2yr.  and  7m.,  at  5  per  cent.  ? 

Note. — From  the  tabic  take  the  amount  of  $1,  for 
2  years,  at  a  per  cent.,  and  compute  the  interest  on 
it,  for  7  months,  as  in  simple  interest.  Add  this  to 
the  amount  I'm-  2  years,  and  we  have  the  interest  ot 
SI  for  2yr.  7m.  Multiply  this  by  §17.27)  for  answer 
To  find  the  interest,  subtract  the  principal  from 
amount. 

8.  What  is  the  compound  interest  of  S'K'U.for  fiyr 
8m.  15d.,  at  (>  per  cent.  '(  Ans.  £i7l.7>:(. 

9.  What  is  (lie  compound  interest  of  .si'.i.H),  Vlt\_  ^\  yv,: 
cent ,  per  annum,  for  L'Uyr. '( 

oi'!;i;a'iion". 
§:;.2t;71:'>r)— int.  of  SI  for  2i>yr 
000  principal. 


■        f.-:-        (O'l 

.11!  !'    .'wl 


$](>21.2SJIJUU  int.  of  $.i;uo  H.r  -_!i)vr. 


DISCOUNT. 

Here,  counting  off  4  figures  on  the  left  for  dollars= 
to  the  unit-dollars-figures  in  the  multiplicand,  anc 
the  three  of  the  multiplier,  600,  we  have  the  answer, 
$1924.28. 

10.  What  is  the  compound  interest  of  $950,  for  Syr. 
6m.  10cl.,  at  7  per  cent.  ? 


DISCOUNT. 


Discount  da- 
fined. 


The  per  cent- 
age. 


259.  Discount  is  an  amount  allowed  for  the  cash 
payment  of  a  bill,  or  for  the  settlement  of  a  debt, 
before  its  unexpired  term  of  credit,  or  the  sum 
charged  by  a  bank  for  money  loaned  on  a  note. 

260.  The  allowance  is  called  per  eentage,  and  its 
rate  is  according  to  agreement.  When  no  rate  has 
been  named,  it  is  customary  to  deduct  or  discount 
the  interest. 

To  find  the  261.  Discount  is  found  by  subtracting  the  present 

amount  of  dig- yalue  from  the  amoant  due. 

Example  1. — What  is  the  present  value  of  $100, 
payable  at  the  expiration  of  a  year,  without  interest  ? 

Ans.  $93.45 

EXPLANATION. 

We  divide  the  given 
sum  by  $1,  with  its  in- 
terest for  the  time;  in 
this  example,  7  per  cent. 


OPERATION". 

1.07)100.00(93.45+ 

op,?. 


490 

428 

620 
535 

85 

2.  What  is  the  present  value  of  $756,  at  6  per  cent., 
payable  in  lyr.  4m.  ? 
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3.  What  is  the  value  of  $500,  due  lyr.  h. ■)><■■■.  at  S 
per  cent.  ''. 

4.  What  is  the  discount  to  be  made  on  a  nolo  for 
$437,  which  has  an  unexpired  term  of  4m.  l.'id. '.'. 

5.  What  is  tlie  present  value  of  a  note  for  §:>."/), 
jayablc  in  00  days,  which  has  been  discounted  lor 
ne  at  the  Bunk  of  the  State?  Ans   SUii.tis. 

Remark. — Discount  is  always  required  by  a  bank 
n. advance;  thus,  in  having  a  note  for  S-'JoO  dis- 
counted as  above,  the  sum  received  would  bo  the 
mswer  to  that  example. 

Banks  allow  a  time  of  notification  for  payment  ofD:1^of  ■ 
i  discounted  note,  of  3  days,  called  days  of  grace  ;  in 
die  discount,  these  are  reckoned. 

6.  What  is  the  bank  discount  of  a  note  of  $1000, 
payable  in  GO  days,  at  6  per  cent,  interest '( 

Am.  SI  0.50. 

7.  My  factor  having  sold  for  me  30  bags  Sea  Island 
cotton,  received  a  note  from  the  buyer  for  S:>45o\  at 
)0d. ;  this  note  being  discounted  by  the  Charleston 
Bank,  a't  7  per  cent.,  what  amount  was  credited  to 
my  account '.'  Ans.  $'>oi)3.50. 

8.  What  is  the  present  value  of  a  note  of  $450, 
payable  in  OOd.  at  the  bank,  at  7  per  cent. '( 


■ra-.'fr. 


le  U'an-ac-  d"hr" 


COMMISSION. 

262.  Commission  is  a  certain  per  centai^e  charged 
by  a  factor,  broker,  or  general  agent  for  tin. 
tion  of  mercantile  operations. 

263.  The  commission  of  a  factor  is  usually  for  the  For  what  <ik~ 
sale  of  cotton,  rice,  and  other  agricultural  products ;  ^p^j""11"'"'"11 
3f  a  broker,  tor  the  sale  of  merchandise,  stocks,  un- 

Mirrent  money,  bills  of  exchange,  etc.;  of  a  general 
igcnt,  for  the  disposal  of  various  kinds  or  a  particular 
ilass  of  articles. 

2G.8.  The  commission  is  usually  at  the  rate  of  2i  The  u.sua.  nit- 
per  cent.     Occasionally  it  is  more  or  less. 


To  find  the  an- 

OPERATION. 

swer. 

25x100=2500 

91 

140  COMMISSION. 

Example  1. — A  factor  sells  25  bales  of  cotton  at 
per  bale  :  what  is  his  commission  at  2\  per  cent.? 

Ans.  $62.50. 
Remark. — The  answer 
is  found  by  multiplying 
the  amount  bought  or 
sold  by  the  number  ex- 
pressing the  per  centage. 
To  multiply  by  |  is  to 
take  -J-  the  amount  of 
62.50  multiplicand. 

2.  A  factor  sells  3000  bushels  of  rough  rice,  at  90 
cents  per  bushel :  what  is  his  commission  at  2,\  per 
cent.?  Ans.  $67.50.. 

3.  A  broker  has  $9280  to  be  invested  in  the  Charles- 
ton and  Savannah  Railroad  Stocks,  which  are  15  per 
cent,  above  par,  or  equal  value;  the  broker  is  to  receive 
1  per  cent. :  how  many  shares  of  $100  each  can  be 
purchased  ;  and  what  is  the  commission  ? 


5000 
Multiplying  Mult,  by  £     1250 


OPERATION. 

1.16)9280 


EXPLANATION. 

The  premium  being  15 

per    cent,   and   the  eom- 

£8000.  quotient,  or      mission  1  per  cent.,  each 

80  shares.         dollar  of  par  value  costs 

besides    the   premium    and   commission=$1.16. 

Hence,  dividing  9280   by  this,  we  find  the  amount 

purchased  will  be  as  many  dollars  as  the  larger  ^um 

contains  the  less. 

stock  at  par         When  stock  is  rated  at  its  original  cost,  it  is  said 

value;  to  ioe  a^  ^g  ^av  vame  .  when  it  is  rated  higher,  it  is 

Above  par;       said  to  be  above  par,  and  is  at  a  premium;  when 

Below  pnr;      lower,  below  par,  and  at  a  discount.     Its  commercial 

Market  value.,   or  transferable  worth  is  known  as  its  market  value. 

4.  A  broker  invests  for  a  person  $5000  in  certain 
stocks,  which  are  10  per  cent,  below  par,  and  charges 
2  per  cent,  commission  :  what  is  the  sum  invested? 

Ans.  $5434.78. 

iVoie.— As  the  stock  is  at  a  discount,  the  $5000  muaU 
be  divided  by  90+2=92.  1] 

5.  A  commission  merchant  has  sold  for  a  SoutheriN 
factory  25  bales  of  kerseys,  for  $2550 :  what  is  thef1 
amount  of  his  commission,  at  2-}  per  cent.;  and  what 
is  the  amount  to  be  paid  the  owners  ? 


SIMI'Li:    FELLOWSHIP.  Ill 

An  auctioneer  sells  at  public  sale  20  casks  bacon, 
m  average  ]:ricc  of  $.">()  per  cask  :  what,  is  his 
mission  at  2-V  per  cent  ,  and  what  is  due  his 
loyer  ? 


snip 


The   oapitul  in- 


SIMPLE    FELLOWSHIP 

J5.  Fellowship  or  Partnership  is  an  association  or  r, 
lection  formed  for  commercial  or  trading  purposes.  !:' 
86.  The    money  invested    by  the    individuals   so 
ciated  or  connected  is,  commercially,  the  stock 
apital. 

57.  The  gain  resulting  is  called  the  profits;  the  Tiio  F..-(,fit.--; 
'eased  value  of  the   capital,  through  failures  or 

ous  mercantile  casualties,  is  known  as  the  loss.       Iho  loss- 

58.  The  profits  shared  by  the  persons  connected  Profit  divi- 
called  profit  dividends;  the  losses,  loss  dividends.  Loss '^i, ;,.„,!*. 
sample  1. — -Two  persons   form   a   business  con- 
ion;  one  invests  $500,  the  other  $700,  and  they 

$480  :  how  is  the  gain  to  be  divided ':' 

emark.— Since  one  invests  -fe-,  he  is  to  have  -,VJFhe  m6thod  <" 
le  gain,  which  is  $480=$200  ;  and,  similarly,  the^"°ViLs!Cut 
ris  to  have  -iV— S-S(|.     Wo,  simply  to  find  loss 
;ain,  multiply  the  whole  gain  or  loss  by  each  of 
person's   or   company's    fractional   part    of  the 
k. 

Three  merchants  form  a  partnership  ;  the  first 
ishes  $3000,  the  second  $5000,  and  the  third 
0;  their  gain  was  $3000  :  what  were  the  divi- 
.8?  Ans.  The  1st.,  $I>0IJ;  2d.,  $10(0;  3d.,  $1400. 
Three  merchants,  who  had  severally  furnished 
0,  $5000,  am'  ?7-'K>,  lost  by  a  failure  8300  :  what 
of  the  loss  belo i !'.■•■;  to  each,  and   what  amount . 

A,  B  and  <"  frcighi  1  a  ship  with  'J70  tons.  A  s 
tnent  was  '.;<'>  tons  P.'s  72.  ("s  H>2.  In  a  storm, 
ms  were    thrown  overboard:   what   was  the  loss 

ton,  and  how  .-•■..iiy  tons  did  eacli  lose  ''. 

is.  i  loss  on  each  ton,  and  A  s  loss  32,  h3's  24,  C's  34. 
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SIMPLE   FELLOWSHIP. 


Assessment  of 
taxes. 

Capitation  tax 


General  tax. 


•Special  tax. 


5.  A  ship,  valued  at  $25,200,  was  lost  at  sea ;  there 
was  an  insurance  on  her  of  $18,000  :  what  was  the 
loss  to  the  owner  A,  whose  investment  was  to  the 
value  of  i ;  to  B,  whose  was  \;  to  C,  whose  was  \  ? 

Ans.  A,  $2400 ;  B,  $8600;  C,  $1200. 

6.  A  person,  failing  in  business,  owes  A,  $350 ;  B, 
$1000  ;  C,  $1200  ;  D,  $420  ;  E,  $85  ;  F,  $40  ;  G-,  $20; 
he  has,  to  meet  these  amounts,  $1557.50':  what  will 
be  each  creditor's  share  ? 

7.  If  a  town  raise  a  tax  of  $1920,  and  all  the 
property  be* valued  at  $64,000,  what  will  it  be  on  $1  ? 
what  will  a  person's  tax  be,  whose  property  is  ap- 
praised at  $1200  ?  Ans.  .03  on  a  dollar;  $36. 

"When  taxes  are  assessed,  an  inventory  of  all  real 
and  personal  property  of  the  whole  town  is  first 
taken  ;  and  when  there  is  the  capitation  or  poll  tax, 
that  of  each  one  subject  to  it  is  put  down.  As  the 
polls  are  specifically  rated,  that  tax  is  to  be  first  sub- 
tracted from  the  whole  tax,  and  the  remainder  to  he 
assessed  on  the  property.  To  find  the  amount,  each 
individual  is  to  be  taxed  for  his  property,  we  find 
how  much  the  remainder  of  the  whole  tax  is  on  $1, 
and  multiply  his  inventory  by  it. 

In  some  States  there  is  no  capitation  tax,  and  the 
sum  to  be  raised  for  the  expenses  of  the  Government 
is  collected  from  each  individual,  in  proportion  to  his 
property.  In  South  Carolina,  this  is  on  land  and 
negroes,  and  is  called  the  general  tax.  Apart  from 
this,  there  are,  in  incorporated  towns,  special  taxes 
on  houses,  servants,  carriages,  horses,  etc. 

.8.  In  a  certain  town  where  there  is  the  capitation 
tax,  the  amount  to  be  raised  is  $5999.  The  real 
estate  is  valued  at  $500,000  and  the  personal  at 
$300,000.  There  are  666  taxable  polls,  each  of  which 
is  assessed  $1.50  :  what  is  the  tax  of  A,  whose  real 
estate  is  Valued  at  $4000  and  his  personal  property 
at  $8000,  and  who  pays  one  capitation  tax  ? 

Ans.  $76.50. 
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DOUBLE    FULLO^'SIIIF. 

i69.  Donhl,    l''rllMrsh;lt  varies  from  Simple  Fellow-  i>,,„i,1p    chio* 
p  in   the  investment   of  shares  in   a  company  for  bl,iP  Jtf"""1 
equal  terms  of  capital  and  time. 
Example  ]. — A  and  B  form  a  partnership  for  the 
insaction  of  certain  business.     A  puts  in  $300  for 
and  B  $-l<>0  for  7m.;  their  gain  is  $150  :  what  is  the 
ire  of  each  '(  As  §300  for  *m  =2400  tor  lm. 

B's  $400  for  7m,=  :'s:iu  for  lm. 


5200  for  lm. 
Eere  Ave  have  the  joint  stock  of  $5200  for  1  month, 
which  A  puts  in  §2400  and  B  $2800  ;  thus,  A  is  to 
ve  **n=-ft-  of  the  gain,  and  B  im=& )  or,  A  -*3 
$156=872,  and  B  -jV  of  $156=.$84. 

Note. — Each  partner's  stock  is  multiplied  by  the 
ae  of  its  engagement. 

y 

I.  Three  merchants,  A,  B  and  0,  enter  into  part- 
rship ;  A  puts  in  800  for  4m.,  B  $50  for  10m.,  and 
$80  for  12)n.;  they  lose  $50  :  what  is  the  share  of 
is  to  each  ?     Ans.  A,  $7.05;  B,  814.70;  <',  82N.23. 

3.  Four  traders  form  a  connection  ;  A  puts  in  £400 
,5m.;  B,  $000  for  7m.;  C,  8960  for  *m. ;  I>,  $1200 
:'9m;  the}'  lost  §750  :  what  loss  did  each  sustain!' 

A7is.  A,  $00.77  ;  B,  $127.63  ;  C,  $233.3*  ;  1),  328.20. 

4.  A  commenced  business  November  1,  with  a 
pital  of  $3400.  On  the  1st  February  ho  associated 
th  him  B,  who  invested  his  capital  of  $2000.  In  a 
'elvemonths'  time,  they  had  gained  $750:  what  is 
e  share  of  each  ?    A7is.  A's,  $476.63  ;    B's,  $273.86. 

5.  Two  merchants  having  entered  into  partnership 
r  16m.,  invested  as  follows :  A,  at  first,  to  the 
lount  of  $1000,  and,  at  the  end  of  !)m  ,  $00u  more; 

at  first,  §050,  and,  at  the   end   of  lim.,  withdrew 
50;  they  gained  8500  :  what  was  each  one's  part? 

6.  On  the  1st  January,  A  commenced  business  with 
40;  on  the  1st,  February  after,  he  associated  with 
in  B,  who  put  in  5660  ;  on  the  1st  June  ('  was  ad- 
itted  to  the  firm,  with  a  capital  of  xlSoO  ;  ;lt  the 
.d  of  the  year,  they  had  gained  $002  :  what  was 
e  share  of  each  '! 
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INSURANCE. 


INSURANCE. 


Insurance  de- 
fined. 


The  policy. 


The  "underwri- 
ters. 

The  premium. 


2?©.  Insurance  is  the  engagement  of  a  company  to 
protect,  for  a  specified  time,  a  certain  property  from 
loss  by  fire  or  other  casualty. 

2"S'l.  The  written  contract  assuring  such  protection 
is  called  the  policy. 

2T2.  The  persons  pledged  to  its  performance  are 
known  as  underwriters, 

27S.  The  sum  paid  for  such  risk  or  service  is  termed 
the  premium. 

2s*4.   Fire,  marine  and  life  insurance  embrace  the 


Fire,  marine, 
and  life   insu        . 

runce  cover  ail  risks  lor  which  policies  are  given. 


risks. 

its  per  eentage 

various. 


Sva>. 


The  per  eentage  for  which  insurance  against 
lire  is  effected,  varies  according  to  the  nature  of  the 
property  or  its  locality ;  against  marine  or  sea  disas- 
ters, according  to  the  strength  of  the  vessel,  the 
voyage,  or  other  circumstances  in  such  connection; 
against  the  loss  of  life,  according  to  the  age,  health, 
or  exposure  to  sickness  or  danger  of  the  individual. 
Example  1. — "What  would  be  the  premium  for  the 
insurance  of  a  house  valued  at  $.5000,  against  loss  by 
fire,  for  lyr.,  at  h  per  cent.  ?       (5000-^2=25.) 

Ans.  $25. 

Note. — We  simply  divide  by  the  denominator  of 
the  fractional  per  eentage,  £,  and  as  it  is  a  per  cent, 
diviisor,  pont  off  two  figur-es  in  the  result  for  cents. 

2.  What  would  be  the  premium  for  insuring  a  ship 
and  cargo  valued  at  $37,500,  from  Charleston  to 
Liverpool,  at  3£  per  cent.  ?  Ans.  11312.50. 

OPERATION.  j  EXPLANATION. 

37500  I       We  multiply  by  3,  and 

8£  j  to  its  result  add  the  re- 

j  suit  of  the  multiplication 

112500  by  i  (37500-2-18750). 

18750 


1312.50 

3.  What   is   the  insurance  on   a 
iiluccl  at  §15,000,  at  21  per  cent.? 


store  and  goods 
Ans,  $337.50. 


ritOFIT    AND    LOSS. 

4.  A  merchant  owns  ;j  of  a  ship,  valued  at  s2  i.Oiii1- 
atid  insures  his  part  at  2^  per  cent. :  vvhul,  docs  he 
pay  for  the  policy  ?  ^L,.v.  £j.:Vi. 

5.  A  shipment  of  goods  i'roia  Liverpool,  valued  at 
£534  10s.  (Jd.,  lias  been  insured  at  1 :';  per  cent.  :  in- 
cluding cost  of  policy  paper,  $1.25,  what  niii^t  In- 
paid  in  American  money,  calculating  tiie  pound  at 
$4.87?  "  A»*.  >'t!;sM. 

(i.   I  have  effected  an  insurance  on   a  friend's  lum--- 
in  Augusta,  (ia.,.  for  $:-!0U0,  at   ii    per  rotf.  :  firnLurc 
£1500,  at  '.l\    per  cent.;    stake,   hor-cs   a;id    ca:-"k:.;e 
£2000,  at  3  per  cent.  :  what  is  the  insurance  ' 
An*,  idfrs.yr,. 

7.  A  vessel  and  cargo  worth  $<i.">,0:iu,  ave  damaged. 
io  the  amount  of  20  per  cent,,  and  there  is  an  insur- 
ance of  50  per  cent,  on  the  loss  :  how  much  will  the 
mvner  receive  ?  An*.  si.i5i.iU. 

S.  What  will  he  the  annual  premium  for  insuring 
$5000,  for  12  years,  the  life  of  a  man  -K)  years  old,  at 
the  premium  of  $1  09  per  cent.  ? 


PROMT  AND  LOS,-. 

276.   Prof/  and  Lots  is  the  name  applied  to  (he  process  r.-..r,t  .■  :el  i. 
used  in  mercantile  transactions  to  ascertain  the  favorable'''-'""'"'' 
;>r  unfavorable  result  of  a  financial  operation.     It  is  a  com- 
bination of  rules  already  known,  and   very  important  in 
this  connection  as  showing  a  method  practically  valuable 
to  assure  a  certain  per  centage  of  profit  or  L,s. 

Example  1. — Bought  300  lbs.  of  sugar  at  9  cents  per 
lb.,  and  sold  the  same  for  125  cents  per  Ik:  what  was  the 

Aim.   slO.ffO. 

EXPLANATION'. 

Here,  after  the  multipli- 
cations of  purchase  and  sale, 
the  difference  is  fiuuid  1  c 
tween  the  tw.>  for  answer. 


10.50 
11 


profit? 

Ol'ERATION'. 

I'urchase. 

Sale. 

300 

300 

9 

_.l^ 

27M 

:;t"»oo 

ir>o 

37.50 

27.00 

u<; 


PROFIT    AND    LOSS. 


2.  Bought  250  yds.  of  cloth  at  $225.  per  yd.:  what  must 
it  he  sold'dbr  to  gain  7  per  cent.?  A'hs.  $601.87  * 

EXPLANATION. 

Having  found  the  cost,  il 
is  necessary  to  multiply  thai 
amount  by  the  gain  pro- 
posed, and  we  find  the  an- 
swer $39.37  ;  adding  this  to 
the  cost,  we  obtain  for  an- 
swer as  above. 


OPERATION. 

250 

1250 
500 

y  -j  J 
v'5(."L.5;.;==the  cost. 


$39.S7;50 
$562.50 


$60  i  .87 


ReiH-Ulioil 

point  oft' 
Jiguro-.. 


of        Note. — In   the   multiplication  of   dollars  and  cents  by 
tion  to  centgj  \ef  it  ioe  remembered  that  4  figures  must  be  pointed 
off.     The  two  at  the  extreme  right  are  not  in  these  calcu- 
lations usiidly  considered.     The  next  two  arc  cents;  those 
at  the  left  ox  the  point  are  dollars. 

3.  Bought  14  bbl.  flour  for  $100,  and  sold  the  same  at 
$8  per  bin  :  what  was  the  gain  ?^     ^  yfes..§12. 

i.  Bought  100  bushels  corn  for  75  cents  per  bushel, and 
sold  it  fin  :-6i-J0  :  what  was  the  loss? 

5.  Bom,'!:;  5S  bushels  sweet  potatoes  at  62}  per  bushel, 
and  sold  them  at  75  cents  per  bushel:  what  was  the  gain? 

6.  Bouubt  GO  hhds.  cf  wine  at  $39  a  hhd.,  and  sold  the 
same  at  the  rate  of  $50  a  hhd.,  but  discounted  3  per  cent, 
for  cash  :   what  was  the  profit? 

7  Bought  -25  bbls.  of  flour,  at  $5.35  per  bbl.,  and  sold 
them  at  SO  25  per  bbl.,  with  a  discount  of  2  per  cent,  foi 
cash  :  what  was  the  profit  ? 

8.  Boimht  7  hhds.  of  bacon  for  $460,  and  sold  them  foi 
f'500  :  what  was  the  t^ain  per  cent.,  or  per  100  ? 

Am.  $8*i 


Notf 


ibis  can  be 


solved  by  simple  proportion,  and  il 
the  same  as  if  the  question  had  been  thus  put :  If  $460.0< 
<>ain  §40,  what  will  SI 00  gain  ? 
e  400  :  40  :  100  : 

40— the  difference  between  46( 
[and  500. 


«JLO. 


lleiluc, 


4G0)4L<00(\i«s. 
30SO 

400  or  -ff,  or 


I'llOKIT    AND    LOSS.  147 

9.  Bought  4hh*\  of  sugar,  each  weighing  2.">0lb.-.,  •;,!• 
'0.00,  and  sold  them  aieain  at  8  cm  Is  per"  IK.  :  limv  much 
is  the  profit  per  ecut.  '( 

N'llc- — Kind  the  net  profit  on  the  whole,  then  t lie  pe- 
nt, by  proportion,  as  in  the  8th  example. 

10.  What  is  the  profit,  per  cent.,  on  a  yard  of  cloth, 
lught  at  $4  and  sold  at  £5  '{ 

Cost  :  Gain   ::   Par  value   :   (lain  per  cent. 
$4    :     $1      ::   lOOperct.  :  25  per  cent. 


_  1  lis. 


Note.— The  par  value  of  an  article  is  its  first  cost.  j'-,r  rj 

Remark. — Here,  we  ascertain  the  difference  between  a  po  ;> 
le  purchase,  price  and   sale,    and   say,   as    the    purchase -'-;iU'i! 
•ice,  or  cost,  is  to  the  total   train,  or  loss,  so  is    100   per 
int.,  or  par.  value,  to  the  gain  or  loss  per  cent. 

11.  Bought  500bbl.  pork  at  $12  per  bbl.,  and  gave 
ate  at  Gin.,  in  settlement:  what  was  the  profit,  the  same 
aving  been  sold  at  $15  per  bbl.,  cash  1 

12.  A  merchant  purchased  20  chests  of  green  tea  at 
10  per  chest,  and  settled  fir  them  with  a  note,payaMe  in 
n.  He  afterward  sold  them  for  $46  per  chest,  at  30 
iys :  what  did  he  gain,  if  the  bank  discount  were 
ickoncd  at  7  per  cent.  ? 

Remark. — Find  the  cash  cost  of  the  20  chests,  by 
3ducting  ::U-  per  cent,  (7-=-2=oJ)  from  their  cost,  at  $40. 
ind,  too,  the  cash  price  of  sale  by  deducting  fy  per  ceni. 
12-t-7=t\-  or  lm.  int.)  from  the  price  of  20  chests  X  £40. 
he  difference  between  the  cash  cost  and  the  cash  price  of 
lie  is  the  profit. 

13.  A  merchant  bought  25hhd.  of  molasses  at  !>-!H  per 
hd.,  and  gave  his  note  at  00  days.  A  month  later,  lie 
)Id  them  at  $'.>o  per  hhd.,  and  received  a  note  payable  in 
m. ■:  what  was  the  profit,  the  bank  discount  being  at  the 
vte  of  G  per  cent.  ? 

Remark. —  ilere,  2  per  cent,  is  to  be  deduelod  from 
he  price  of  the  sale,  as  the  goods  were  1  month  on  hand, 
nd  weiv  not  paid  ior  until  Gin.  had  expired  ;  making  in 
tl  7m.  interest,  at  G  per  cuit.,  which,  for  7m. =o  J  percent. 
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PROFIT  AND  LOSS, 


14.  A  grocer  bought  75bbl.  of  cide»at  $2.25  per  barrel; 
and  gave'his  note,  due  in  6m.  Two  months  later,  he  sold 
them  at  $3  a  barrel,  on  a  credit  of  4m. :  what  was  his 
profit,  the  bank  discount  being  at  the  rate  of  6  per  cent.  ? 

15.  Bought  an  invoice  of  books  for  $700  :  how  much 
must  the  same  be  sold  for,  in  order  to  gain  25  per  cent.?. 

Ans.  $875.. 


The  purchase 
price    given  to 
find  selling 
price. 


OPERATION. 

EXPLANATION. 

700 

We    here    multiply  the- 

25 

purchase  price  by  the  per 

cent.,    and   add    the   result 

3500 

to  the   cost.     The   amount 

1400 

would  have  been  subtracted 

had   the  per  centage  been 

175.00 

loss. 

700. 

$875. 

16.  What  must  15  pipes  of  wine  be  sold  for,  whiqh  cost 
$55  a  pipe,  to  gain  12  per  cent,  on  the  cost? 

17  What  must  35  bags  of  cotton  bring,  that  cost  ?75  a 
bag,  to  gain  15  per  cent.  ? 

18.  Bought  an  invoice  of  figs  at  12^-  cents  per  lb.: 
proving  injured,  what  must  they  be  sold  for  to  lose  10  per 
cent.  ?  Ans.  11  cents  and  2£  mills. 


A  proposition  in 
profit  and  loss 
solved. 


Note. — This  is  easily  solved  by  proportion ;  thus, 

OPERATION. 

100  :  90  ::  121 
90 


1080 
45 


100)1125  (Hi  or  lie.  21  mills. 
100 


125 

100 


Reduce  by  25)  -rW=i 


EXPLANATION. 

Here,  we  say,  as  100  is  t'O 
90  (=.100-10)  so  is  the 
purchase  price  to  the  see- 
ing price. 


19.  A  trader  sold  apples  at  $1.50  per  bbl.,  and  lost  10 
per  cent,  by  the  sale  :  what  waa  the  cost  ?     Ans.  $1.66f. 
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OPERATION. 

90  :  100  ::  150  : 
100 


90 U 5000(166* 
90 


600 
540 


600 
540 

60 

20.  A  merchant  bought  a  piece  of  velvet  at  85  per  yard, 
but  it  being  damaged,  he  proposed  to  sell  it,  so  as  to  lose 
20  per  cent. :  how  must  it  be  marked,  so  that  10  per  cent, 
be  deducted  from  the  price  at  which  he  had  designed  to 
sell  it?  90  :  80  ::  5  :  Ans. 

Remark. — Here,  it  is  said,  as  100,  diminished  by  the 
per  cent,  to  be  deducted,  is  to  100,  increased  by  the  per 
cent,  to  be  gained,  or  diminished  by  the  per  cent,  to  be 
lost,  so  is  the  cost  to  the  proposed  price  of  sale. 

21.  Bought  a  mule  for  8175  :  what,  so  as  to  lose  5  per 
cent,  on  the  cost,  shall  I  ask  for  it,  so  that  I  may  diminish 
ihe  price  20  per  cent.  ? 


EQUATION    OF   PAYMENTS. 

277.  Equation  of  I'ai/mcnts  is   an  operation  to  discover  Equation  of 
1  the  mean  time  for  settlement  of  debts  incurred  at  pre-  Jj*y,(,iu"Ilts  >l'" 
s  vious  dates,  so  that  neither  party  interested  shall  suffer 
1  loss. 

Example  1. — Supposing  a  person  owes  me  $100,  due    .. 
in  30  days  ;  9200,  due  in  ''25  days;  and  8150,  due  in  10 
'days,  but  wishes  to  settle   all   at  once:  what  is  the  mean 
Kime  of  payment;  or,  equivalently,  how  long  is  he  to  keep 
the  money' if  he  wishes  to  pay  all  at  once? 


1^>'<  EQUATION    OF   PAYMENTS. 

OPERATION. 

5100  §200  $150 

30  25  10 


3000  1000  150.0 

400 


5000 
These  added  =9500,  which,  divided  by  450,  the  amount 
of  the  different  debits,  gives  21  nearly,  and  is  the  time 
sought. 


••■&* 


m?Jlt:? 


To  equ-.itci  pay-  Remark. — From  this,  we  learn  to  multiply  each  debt 
by  the  time  at  which  it  falls  due,  and  divide  the  product 
by  the  indebtednesses,  for  the  mean  time. 

2.  I  owe  $500,  one  half  payable  to-day  and  the  remainder 
in  8m.  :  ^when  is  the  equated  day  for  settlement  ? 

Ans.  4in. 

3.  A  owes  B  three  different  sums  of  money— $150  due 
in  3m.,  $240  in  60  days,  and.  $300  in  4m. :  what  is  the 
mean  time  of  payment  ? 

4.  A  owes  B  $500  due  in  3m.,  $350  in  2m.,  and  $200 
in  1m. :  what  is  the  mean  time  of  payment  ? 

5.  A  owes  B  four  different  sums  of  money,  as  follows: 
$1000  due  in  3m.,  $500  in  6m.,  $400  in  5m.,  and  $300  in 
2m. :  as  he  wishes  to  settle  these  at  one  time,  what  is  the 
equated  date  ? 

6.  A  owes  B  $400,  which  is,  by  agreement,  to  be  paid 
in  4  equal  instalments;  the  first  in  30  days;  the  second 
in  60  days ;  the  third  in  90  days,  and  the  fourth  in  4m. 
He  wishes  to  settle  all  at  one  date  :  what  is  the  equated 
time  ? 

7  A  merchant  purchased  a  certain  commodity  for  which 
he  gave  his  notes ;  one  of  $300,  payable  in  3m.,  and 
another  of  $350,  payable  in  6m.  One  month  after  the 
purchase,  he  proposes  to  give  a  single  note  for  the  whole 
amount :  for  what  time  must  the  note  be  written  ? 

Remark. — The  first  note  having  2m.  of  unexpired 
time,  and  the  second  5m.,  multiply  $300  bv  60d  and 
$350  by  150d.  (5m.) 

8.  When  is  the  mean  time  for  payment  of  $400  due  is 
6m.,  $500  in  8m.,  and  $1000  in  12m.?*  j_m_  9.1a 


KAUThR. 

iit-i  bad  tlii.1  f  >!Fy/o:e'  business  tran-ac- 
tions :  A  purchased-  ob  15  a  bill  01"  ^uaF.  May  1">,  isiin. 
on  3m.  credit,  for  §200;  alay  1,  1  ■--> ' i •  > .  hi  +1:1.  en  Fit.  for 
^600;  air!  V,  purchased  oi  A  :i  bid  01  -,nk  May  15, 
lS60,on  3m.  r-vorlit,  fur  ^30' >;  June  ii.  FAO.  on  4m. 
credit,  for  !•'.') 00  :  when  does  the   balam-e  owned  1 » ;,-  F>  F!i 

dllC  ? 

As  As  dFt  is  found  to  b"  duo  Aucji-t  20,  ami  -fi; 
September  29,  4-','  days  abler  A  s  is  due,  the  location  is. 
when  is  ]>  to  pay  the  balance  of  F10O? 

Remark. — Had  A  and  F  each  paid  fiudr  cFbts  when 
the  time  was  up,  the  question  would  have  boon  ;F:ia  ;  hut 
as  the  account  is  to  bo  settled  by  F's  payiiur  the  balance 
of  $400,  ho  can  keep  that  sum  lone  enough,  after  Septmn- 
bcr  29,  to  equal  A's  hoidi;;-  RSUU  40  days  after  it  was 
due;  as  §800  tor  40  days  equals  $4b0  for  80  davs=32,000. 
and  this,  divided  by  40d=N0.  Hence,  80*  day;,  tbom 
September  29,  is  the  moan  time. 

10.  Two  houses  in  Savannah  had.  the  following  transac- 
tions:  A  purchased  a  bill  of  B,  January  7,  18'oF  1m. 
credit,  for  §800;  February  7  1801 ,  2m.  credit,  for 
•566.663;  February  7,  18(31,  3m.  credit,  for  SFblFoF. 
B  purchased  of  A  a  lull,  January  18,  ISO! ,  2m.  credit,  for 
$200;  February  26,  1861,  4m.  credit,  for  81i;L)0;  March 
1,1861,  6m.  credit,' for  8800  ;  ?4arch26,  l«i.il,  3m.  credit. 
for  $800  :   when  shall  B  pay  to  A  the  balance  : 

Am.  January  27,  1802. 


"BAllTKR. 

278,  J:iir,':'.    is   the  exchanyo  oi'  <  ninna  rFil  vaha  s.  U.m 

279.  Thouyh   soparateF  pbieed,  it  riahtbdly  beFnys   („],, 
the  solution  <4"  ipiest'ions  by  analysis.  ^'^ 

KxA?.il'l,E  F — 'low  ma-ay  pounds  of  bib  tor.  at  22  cent* 
|>cr  lb.,  must  be  yivon  for  a  chest  of  tea,  '■.'iitabiine:  7-'i:b-.. 
Jit  80  cents  ner  lb.  ? 


PRACTICE. 


OPERATION" 

75 
80 


22)00.00(272-*-!=-^. 
44 

100 
15-1 


EXPLANATION. 

The  value  of  the  tea 
being  ascertained,  the  quan- 
tity of  butter  to  pay  for  it 
is  found  by  dividing  the 
tea's  value  by  the  price  per 
lb.  of  the  butter. 


00 

44 

16 

2.  A  has  800yd.  of  cotton  baggisg  worth  BQ  cents  per 
yard,  which  he  wishes  to  exchange  for  corn  at  75  cents 
per  bushel  :  how  many  bushels  can  ho  have?   A;is.  120. 

3.  A  four  merchant  had  200bbl.  of  flour,  valued  at 
$10.50  per  barrel,  for  which  a  grocer  gave  him,  in  money, 
$1090,  and  the  balance  in  Cuba  molasses,  at  20   cents  per 


o'" 


ion  :  how  immv  hhd.  of  molasses  did  he  rcee 


4.  "What  number  of  barrels  of  apples,  at  01.20  per 
barrel,  will  purchase  20  cords  of  wood,  at  §3.59  per  cord? 

5.  A  merchant  exchanged  1  case,  50pes.— 3  500yd. 
calico,  worth  0  cents  per  yd.,  for  GOpes.— 1800yd.  long 
cloth,  at  10 J  cents  jar  yd.:  what  was  the  difference  that 
lie  had  to  pay  ? 

6.  A  trader  received  in  exchange  for  8.00 pr.  brogans^, 
valued  at  'do  cents  per  pair,  GO  hides,  at  $1.62-1  each:  now 
much  was  the  balance  in  his  favor  1 


PRACTICE. 

280.  l-'rurfi,;-  is  a  process  for  solving  quosticBs,  by  sub- 
stituting for  large  multiplications;  and  divisions  aliquot 
parts,  such  as  2,  i,  .'.  etc. 
»*i>f  2S1.  It  is  mainly  a  contracted  form  of  rules  already 
considered,  but  especially  of  proportion.  As  its  name' 
indicates,  the  method  of  solving  questions  proper  to  \t 
can  onlv  be  acquired  by  constant  use. 


PRACTICE. 
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Exami'lk  1.— What  is  the  cost  of  4*yd.  of  satinet,  at 
75  cents  per  yd? 


OPERATION. 

I  dollar)4X 

1  dollar  is=J  of  A  24 
12 


$36  Ana. 


EXPLANATION. 

We  here  fir.-t  find,  1  > v 
dividing  the  yds.  liy  V  dol- 
lar, the  value  at  .1  dollar  a 
yard  ;  and  then,  taking  ] 
of  that  answer,  and  adding 
it  to  the  sum   of  the  yd.  at 

) 


01' 

EliA'l'I 

)X. 

36 

108 

.]  of 

oi)= 

18 

i  of 

18== 

9 

|  dollar,  find  the  true  result,    (\  +  }  =  ■{  and  -J  dolhn  — .75 

2.  What  is  the  value  of  80yd.  of  furniture  chintz,  at  20 
cents  a  yard  ?     (|  dollai  — 20  cents. ) 

3.  What  is  the  price  of  3(3  barrels  of  ale,  at  $3.75  per 
barrel '( 

!  EXPLANATION. 

'        "We    here    first    nraltmlv 

i   by   3   for  the  value,  at  £■>  ; 

j   then,  we  take   ■}   of  30,  for 

the    50    cents'    vahfe ;    and, 

last,    h   of  18,   which    is  }- 

the  value  of  50   cents. 

§135 

4.  What  is  the  value  of  42yd.  of  woollen,  at  25   cents 
per  yd. '( 

5.  What  will   5cwt.  3qr.  161b.  cost,,  at  $4.20   per  cwt.  ? 

Ans.  $24.82. 

6.  What  is  the  price  of  6'3yd.  of  ladies   cloth,  at  62:} 
cents  per  yd. ':' 

7.  What   will  250yd.  of  muslin  cost,  at  37  J  cents  per 
yard  ? 

8.  What  will   130yd.   eassimere  cost,  at   87'    cents  per 
yard  '( 

9.  What  is  the  value  of  100yd.  of  cotton  flannel,  at  12} 
coots  per  yd.  '■ 

10.  What  is   the  value  of  140yd.  of  broadcloth,  at   £1 
12s.  6d.  per  yd.  '/ 

OPERATION.  !  EXPLANATION. 

£.  s.  j        At  £1  per   vd.,  140yd.= 

For  £1                   =140  00  £140.      As    10    shillinus= 

For  10s.  (  '•  £)            70  00  |   £1,  we   take  for  the  His.  } 

For    2s.  (|  10s.)         14  00  £140=170.     \s  2  shillings 

For    Od.  (.!     2s)          3  10  =|  10  shillings,  we  take'-*- 

£70=-l'14,     which     is     the 

Ans.  £227  10  value  for  10   shillings.      As 


154  EXCHANGE. 


the  6(1.=-}  of  1,  or  1  of  2  shillings,  we  take  i  £14=£3 
10s.     These  values  added  give  the  result  sought. 

11.  What  will  36  bushels  of  wheat  cost,  at  7s.  6d.  per 
bushel  ?  Ai>.<.  £13  10s. 

12.  What  is  the  cost  of  Scwt.,  3qrs.  211bs.;  at  £3  15s. 
6d.  per  cwt.  ? 


OPERATION. 

£3     15s.    6d. 
8 


n 

6 

6     cost  of  3  cwt. 

,v    -j  CWt. 

=  1 

17 

9     cost  of  2r<rs. 

i  2qrs. 

= 

18 

10*  cost  of  lcir. 

i-   Iqr. 

= 

r; 

5J-  cost  of  124-lbs.*. 

i  lajlbs. 

= 

4 

8*  cost  of  G-libs. 

Ans.  £14     17s.     3  id. 

13.  What  will  18yds.  cloth  cost,  at  14s.  .(3d.  per  yd.  ? 

14.  What  will  24yds.  cloth  cost,  at  12s.  per  yd.  ? 

15.  What  will  2cwt.,  2qrs.  18ibs.  sugar  cost,  at  #7.50 
per  cwt.  ? 

16.  What  will  Ggals.  3qts.  oil  cost,  at  $2.25  per  gal.  ? 


is  nffieterl. 


EXCHANGE. 

Exohanga  do-       2§2,  E.cclicmcjz  is  a  convenient  process  for  the  trail  s- 

finccl-  mission  of  funds  to  persons  residing  or  travelling  abroad ; 

or  to  parties  living  in  other  places  of  the  same  country. 

Flow  exchange  S§3.  Such  transmission  is  effected  through  the  medium 
of  a  draft  or  bill,  which  is  commonly  an  order  from  a  bank 
t.o  an  agent  commercially  in  its  connection  ;  or  from  a 
banker  or  broker,  whose  business  is  the  transfer  of  such 
paper  to  some  house  with  which  he  has  financial  under- 
standing. 

An  inland  and  2§4.  When  the  parties  are  residents  in  the  same  coue- 
"  '  try,  such  draft  is  called  an  inland  bill ;  otherwise,  a  foreign 
lull. 


1  qunrter«=251bs. 


j:x<jii.\nck. 


If).", 


2285.  Tlic   value  of   iln:  pound  sierlme;   (.\rt.  101),  l.s  Tii-  i.r*  ■,< 
$4.41,4  (=V),  at  p:ir.      Hut  in   .-ellling   aeenunts  beiwc;  e  I^'  """:"'  -"" 
this     Con.itry    ;ili(i     (ii'Mt    liriiain,    or    ill     the:    purch;.-"    of 
bills  of  exchange,  it   is  seldom  tli:il,   TJritish  eonviioy  is  t  > 
be  bad  at  that  rate.      Usually  it,  i.-  at  an  advene:  of  5  to  20  }^\'i'U:l"'A'    v''"' 
per  cent.      Sometimes  it   is  at   a   d:se,,un!,  or  below  ],ar,  oi' 
below  the  intrinsic  value  of  $1.41.1-  mills. 

2§6.   Agreeably  ta   tb.se    t'lirhiatimis,  e;-;eh. mee  is  said  n,e   >e  ;.:.:•.  |..-.'. 
to  be  at  par,  at  a  premium,  or  at  a.  diMesmt.  nm:,!. 

ExAMPLKl. — A  nicridiant- in  Charleston  wish:-  to  pay 
for  a  bill  of  sugar,  due  in  Now  Orleans,  s2550.  lie  limis 
that  exchange  is  at  2  jm'  cent,  premium  :  what  must  be 
pay  for  a  draft?  Ana.  2001. 

OPEIIATIO.W 

2550 


651.00  prcm. 
$2550.      bill. 


$2001.       draft, 

2.  A  company  in  Savannah  wish  to  remit  to  Galveston, 
Texas,  $500,  and  find  that  exchange  is  1  per  cent,  below 
par  :  what  must  they  pay  for  their  bill  ?  An.,.  $405. 

•  !.  A  company  trading  in  Mississippi,  propose  to  remit 
to  Richmond,  Vn.,  $5000,  but  find  a  bill  cannot  bo  pur- 
chased under  24-  per  cent,  premium :  what  will  the  per 
centage  be  ? 

4.  A  banker  in  Charleston,  South  Carolina,  wishes  to 
.■-end  to  Liverpool  a  bill  of  exchange  for  £112  15s.  Od. : 
what  must  he  pay  for  the  bill  when  exchange  is  04  per 
cent,  premium?  Ana.  i'12-i    Is. 

OPEK.VTIOX. 

£112  15s.  Gd—  £112.775  (Art.  214, 14  Ex.)  add  9'.  per  ct, 
10.715 


£12:).4SNX40ana-T-0=851S.$:;. 

IvTCMAUK. — In  bills  of  exchange  on  Ihieland,  the  £  ster-  U..m   in-   c 
ling  is   still  valued   at$H=$l.U,   instead   A'   its  pro-ent  V''"J    ' 
worth,  $l,S;4:henee, . CI  =  $!.!!- 
Add  0  percent.       O'.l'.t 

$4.^0,1)  which  expresses  the  value. 


56 


KXCKANGE. 


Xote. — Pounds  and  decimals  of  a  pound  are  reduced  as 
above,  to  dollars,  by  multiplying  by  40  and  dividing  by  9. 

It  is  convenient  to  be  able  to  exchange,  expeditiously, 
British  into  American  currency.  The  following  method 
wiH  be  found  useful  to  facilitate  such  computation: 

5.  Change  19s.  44d.  to  a  decimal  fraction  of  a  pound. 

.n  e.w  way  to  OPERATION.  |  EXPLANATION. 

^fmeri^f        19s.  4 Id.  j       We    take  half,  the   even 

aottCT.  0.9  ]•  number    of  shillings  for    a 

'18  i   first  decimal  figure ;  in  this 

5  j    example,  9  ;  we  then  change 

1  i   the    remaining    pence    and 

:   farthings  to  farthings,  which 

Ans.       0.969  I   are    the    second   and    third 

decimal  figures ;_  in  this  example,  18  ;  then,  as  the«mmber 
of  shillings  was  odd,  vrc  add  5  in    the  second  place,  and, 
as^  the  num] 
third  figure. 


as_  the  number  of  far!him-s  exceed  12,  we  add  1  to  the 


y<ji\. — By  multiplying;'  decimal  0.969 
"    bv  40 


and  dividing  by  9). 36760 


we  have  answer  in  $,  cents  and  mills.S 4. 30,6m. 

f 
G.  Change  15s.  6d.  to  a  decimal  fraction  of  a  pound. 

Ans.  0.775=38.44. 
7.  Change  13s,  5d.  to  a  decimal  fraction  of  a  pound, 
£.  Change  17s.  ojd.  to  a  decimal  fraction  of  a  pound. 
9.  Change  16s.  2Jd.  to  a  decimal  fraction  of  a  pound. 

Ans.  0.89=$3.95.5m, 

OPERATION. 

16s.     24d. 

0.8 
9 


0.89 


Xotr.—In  this  example,  the  shillings  being  even  and 
the  farthings  less  than  12.  the  addition  cf  the  5  and  the 
1  are  not  required. 

10.  Change  10s.  to  a  decimal  fraction  of  a  pound. 

Ans.  0.5= S2.22.2iil 


EXCILVNG!-:.  l-u 

11.  Change  16.4.  7d.  to  a  decimal  fraction  of  a  pound. 

12.  I  wish  to  remit  to  London  a  bill  of  exchange  for 
£90:  how  much  must  he  paid  lor  the  bill,  when  exchange 
is  at  9-i  per  cent,  premium'/ 

OPERATION. 

£90" 
Add  94       8.55 

.£98.50=  Am.  money,  $  to*. 

K>.  Imported  from  England  a  bill  r-f  goods  amourifmg 
to  £75  0s.  8d.  :  what,  in  Aiicvii ai i  money,  will  that  be, 
when  exchange  is  5  per  cent.? 

14.  My  factors  in  Mobile  shipped  to  Liverpool  55  ba-^ 
of  cotton,  weighing  22,50!.)  pounds;  it  was  .sold  at  1-.!. 
( Is.  od. )  per  lb.  The  freight  and  other  charges  amount'  d 
to  £150  15-s.  Having  sold  the  bill  of  exchange,  whi<  h 
was  received  in  payment,  at  9:;  per  cent,  premium,  heu' 
much  would  the  amount  be,  in  American  money  ? 

Ans.  $6724.44. 

15.  I  have  requested  my  factors  to  transmit  to  mv 
banker,  in  Paris,  a  bill  of  exchange  for  4644  francs  :  at 
the  par  of  exchange,  what  will  be  the  amount  in  American 
money  ? 

Remark. — French  currency  is  computed  in  francs  and  f-<w'  .-m- .■:■■< 
centimes;   the  franc  being  equal  to  IS:,   cents,  American r-'' 
money,  and  each  centime  -f-J-g  part  of  a  franc.     To  change  t. ■,.,.,„■,   ,.x. 
francs   to  American   money,  at  the   par  of  exchange,  avc  <;h-in-">  l0 
multiply  the  number  of  francs  by  IS  J,  and  divide  by  100  ;  i,  ,„  y. 
or,    what    is    equivalently   such  division,    we   point  off   2 
decimals  and  have  the  answer  in  dollars  and  cents. 


fxchange. 


16.- Change  25  francs  to  American  money,  at  the  par  of 

OPERATION'. 

25 

183 


200 
25 


t,   r  the  multiplication  by  f. 


]f)8  EXCHANGE. 

17.  Change  825  francs  to  American  money,  at  the  par 
of  exchange. 

18.  Change  580  francs  to  American  money,  at  the  par 
of  exchange. 

19.  What  will  be  the  value  of  a  bill  of  exchange  on 
Paris, 'in  American  money,  for  8550  francs,  the  rate  of 
premium  being  5.12  francs  per  dollar  ?     Ans.  $1685.20. 

Note. — Here,  the  exchange=5fr.  12  centimes,  has  to 
be  added. 

20.  What  will  be  the  value  of  a  bill  of  exchange  en 
Paris,  in  American  money,  for  1500  francs,  there  being  a 
discount  on  Preach  exchange  of  5.13  per  dollar? 

Note. — Here,  the  exchange  has  to  be  subtracted. 


<>  change  Remark. — When  it  is  required  to  change  American 

Mexican  to  —  - 

T»-!K"h  money. 


American  to     monej  to  Freuch,  the  process  Is  reversed 


21.  Change   $4.68  f    to   French   money,   at   the  par  of 
exchange. 

22.  Change  §870.75  to  francs.  Ans.  4644. 

OPEIIATION. 

18|  870.75 
4     4 


75)3483.0'J(4644fr.  Ans. 

300 


-too 
450 


330 
300 

300 
300 

Note. — For  the  convenience  cf  the  division,  boih  divisor 
and  dividend  arc  changed  to  4ths.  This  enables  us  to 
avoid  the  fractional  :},  but  does  not  change  the  value  oi' 
the  result. 

23.  Change  $750  to  francs,  adding  premium  5.15. 


aUAGIXG.  1./.' 


24.  What  will  be  the  value   of  a  bill   of  exchange 
Paris,  in  American  money    for  s  W.I  francs,  the  premi 


on 


being  .j.<J8 


GUAGIXG. 
287.    Guaghg  is  the  process  used  to  find  the  contents  of  >-,m 


acinc 


find  lli'1  r-Kni-i 
I'oi.tjnis   in   irt- 


vessels  chiefly  of  curved  form.  ari..u. 

288.  Exactness,  because  of  the  different   curvatures  of  y.r.-.vv.v^-  in 
staves,  in  finding  the  interior  measurement  of  such  vessels,  i,"-mI-'1'-'- 

is  impossible ;  but  the  approximation  to  it  is  pufiicioi.dty 
near  to  answer  all  commercial  purposes. 

289.  The  mean  diameter  of  a  cask  is  found   by  adding  ■>:■•  u-.vi  in- 
to the  head  diameter  $  of  the  difference  between  -he  bun-  ••■"-■'»  d^'"'< 
and  head  diameter,  or  when   the  staves  are  not  great  In- 
curved, by  adding  -^-.     This  gives  the  vessel  a  eylin- 

drical  form.     We  then  multiply  the  area  of  the  base  by 
the  altitude. 

290.  To    find   the  solid   contents   in  cubic   inches,  we  t 
multiply  the  square   of  the  nyan   diameter  of  the  cyiin 
drical  vessel  by  the  decimal  .7854,  and  the  product  by  th< 
length.     The  contents  in  gallons  are  found  by  dividing  by  '1!l(,  con£oIK 
231,  which  is  the  number  of  cv.Ac  inches  that  expresses  t-aiiorib. 

a  gallon  of  liquid  measure.     (Art.  DO.) 

291.  When  a  vessel  is  very  irregular,  or  when  a  cavity  when  a  v(> 
not  very  large  is  to  be  measrr.  ■  1,  the  easiest  and  mo.-t  j*  very  ii.. 
accurate  way  to  find,  the  contents  is  to  fill  the  vessel  or 

oavity  with  Avater,  and  then  to  measure  this  put  in  casks 
whose  dimensions  are  found  as  above. 

Example  1. — How  many  gallons  are  in  a  cask  whose 
bung  diameter  is  40  inches,  head  diameter  28  inehe-%  and 
length  48  inches  ?  A  as.  211  ..V *g:il. 

oiu:kation.  ;  explanation. 

40   —   2S    =       V>  Having  found   the  di'fer-  Kxgamie,., 

if        \:l    =         S  |    om-e    or    the    eiameter,    we 

28   +      8    =       30  j   take  1  of  it  and  add  to  the 

36   X    36    =  12i](>  heal    diameter.      We    then 

1296x48x34=  :21!.:Aga!.  '  multiply  the  square  oi'  the 
mean  diameter  (3Gx:''0b  the  length  (I-)-  and  34  together, 
and  point  oh  4  decimal  p! act  -.  j'lu.--.  gives  the  answer  in 
aallons  aud  decimals  of  a  gallon. 


live  a  curved 
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contents  in  gat-  IIemark. — The  decimal  .7S54  divided  by  231  (=the 
n°^Sof°  andeci-  cu^ic  inches  iu  a  gallon  liquid  measure),  carried  to  four 
»>»!•  decimal  places,  is  .0034 ;  and  this  decimal  multiplied  by 

the  square  of  the  mean  diameter,  and  by  the  length  of 

cask,  gives  the  contents  in  gallons. 

2.  What  are  the  contents,  in  wine  gallons,  of  a  cask 
whose  length  is  36  inches,  and  whose  head  and  bung 
diameters  are  each  16  and  19  inches  ? 

Hen-  to  iiii;»--  Note. — To  measure  curved  vessels,  simply  multiply  the 
length  by  the  square  of  the  mean  diameter,  then  by  34, 
and  mark  off  4-  decimal  places. 

8.  What  are  the  contents,  in  beer  measure,  of  a  cask 
whose  length  is  46  inches,  and  whose  head  and  bung 
diameters  are  each  24  and  32  inches  ? 

Note. — In  beer  measure,  the  decimal  .7854  is  divided 
by  282  cubic  inches=the  beer  gallon.     (Art.  94.) 

4.  What  are  the  contents,  in  bushels,  of  a  hhd.  whose 
length  is  48  inches,  and  whose  head  and  bung  diameters 
are  34  and  42  inches  ? 

Note.-— In  dry  measure,  the  bushel  eqiials  2150  cubic 
inches. 

5.  What  are  the  contents,  in  bushels,  of  a  cask  whose 
length  is  44  inches,  and  whose  head  and  bung  diameters 
are  32  and  40  inches '( 

6.  What  are  the  contents,  in  wine  gallons,  ,of  a  cask 
whose  length  is  38  inches,  and  whose  head  and  bung 
diameters  are  each  15  and  18  .inches  ? 

7    In  a  barrel  30  inches  deep,  and   its  diameter  (on« 
third  from  the  top)  20  inches,  how  many  wine  gallons 't 
20X20=400.    400x30=12000 

34 


48000 
36000 


408000=408  lOgal. 
Note. — Multiply  the  diameter  (one  third  from  the  top) 


TONNAGE. 
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by  itself,  and  this  by  the  depth.     Then  multiply  by  34 
and  cast  off  4  figures  for  decimals. 

8.  In  a  barrel  34  inches  deep  and  its  diameter  18  inches, 
how  many  wine  gallons  ? 

9.  In  a  barrel  28  inches  deep  and  its  diameter  16  inches, 
how  many  wine  gallons  ? 

Note. — For  the  guaging  of  corn,  peas  and  potatoes,  see 
60-63  pages. 


TONNAGE. 

292.  The  Tonnage  of  a  vessel  is  her  measured  capacity  Tonnage  de- 
of  freight.  '  fined- 

The  quantity  that  can  be  carried  is  estimated  by  two  Two  rules  to 
rules ;  one  known  as  the  carpenter's,  the  other  the  gov-  JJ*F"  the  ton" 
ernment's  measures.  • 

Example  1. — What  is  the  tonnage  of  a  single  decked 
vessel  whose  length  is  80  feet,  breadth  21  feet,  and  depth 
18  feet? 


OPERATION. 
21 

80 


1680 

18 

13440 
1680 

95)30240(318-fV. 

285 

174 

95 


Ans.  318-^9-  tons, 

EXPLANATION. 

We  here  multiply  the 
length  of  keel,  breadth  at 
main  beam,  and  depth  of 
hold,  in  feet,  together,  and 
divide  by  95;  the  quotient 
is  the  number  of  tons. 


790 
760 


30 


12 
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TONNAGE. 


To  measure  a       Note. — For  a  double  decker  take   i  of  the  breadth  at 

™fali  decked  tlie  main  beam>  for  tne  dePth  of  tbe  nold>  and  Proceed  as 

above. 


Government 
measure  exam- 
pie. 


2.  What  is  the  carpenter's  tonnage  of  a  single  decked 
vessel  whose  length  is  90  feet,  breadth  25  feet,  and  depth 
19  feet  ? 

3.  What  is  the  carpenter's  tonnage  for  a  double  decked 
vessel  whose  length  is  200  feet  and  breadth  38  feet  ? 

Ans.  1520  tons. 

4.  What  is  the  government's  tonnage  for  a  vessel  of 
single  deck  whose  length  of  keel  is  80  feet,  breadth  at 
main  beam  21  feet,  and  depth  18  feet  ? 

EXPLANATION. 

From  the  length  we  take 
£  of  the  breadth  (80— 12f), 
and  having  multiplied  the 
remainder  by  breadth  and 
depth,  divide  by  95  for  the 
result  required. 


OPERATION 

80 
12f 


11320 
1415 
7* 


95)2ft477i(268iL*  tons. 


190 

647 
570 

777' 
760' 

17* 


How  to  meas- 
ure a  single 
decker,  govern- 
ment rule. 


Ii^JAKK.— By  government  rule,  for  a  single  decker, 
take  length,  in  feet,  above  the  deck,  from  the  fore  part  of 
the  n;ain  stem»  to  the  after  part  of  the  stern  post ;  the 


ann  urn  k.~.  It!:', 

breadth,  at  tin:  widest  part  abov"  the  main  wales,  on  the 
outside;  and  the  depth,  from  the  under  side  of  the  deek 
plank  to  the  ceiling  in  the  hold. 

5.  What  is  the  government  tonnage  for  a  vessel" of  the 
same  capacity  as  the  one  given  in  iJd  example  '( 

Remark. — To  measure  a  double  decked  vessel,  take  the  T(J  „„. .■,.,,,,.  ^ 
length  above  the  upper  deck;  for  the  depth,  take  -}  the'1""11"  'i--x-:. 
width,  and  proceed  as  before  directed. 

6.  What  is  the  carpenter's  tonnage  for  a  single  decker 
whose  length  is  100  feet,  breadth  25  feet,  and  depth  20 
feet  ? 

7.  What  is  the  government's  tonnage  for  the  same 
capacity?  Ani.  447-rV  tons. 


ANNUITIES. 

293.  An  Annuity  \s  a  sum  of  money  payable  to  a  person  Annujty  ,. ,. 
for  a  certain  term  of  years  ;  usually,  for  the  life  time.  fined. 

294.  An  aunuity.not  paid  at  the  stipulated  date  is  said' An  annuity  in 
to  be  in  arrears  ;  when  it   is   not  to  commence  until  some  :u'r'ar-; 
future  time,  it  is  called  a  reversionary  annuity ;  but  when  T 

its  payments  nave  commeneeii,  it  is  said  to  be  in  posses- In 
siou. 

295.  Annuities    are    often  bought   and    sold,  as  other  non-tit  and 
commercial  values.  *"'"J' 

298.  The  sum   of  annuities,   such  as   rents,  pensions,  The  am„llcg  ,, 
salaries,   remaining   unpaid,  with   the  interest  on  each,  is  •'»>  annuity 
called  the  amount  of  the  annuity. 

297.  To  find  the  value  of  an  annuity  in  arrears  observer,,    «■  ,  ., 

J  ,  lo    nnd    it* 

simply  the  method  to  ascertain  an  amount  at  interest ;  but,  value 
for  an  expeditious  way  to  discover  the  same,  we  give  the 
following : 
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ANNUITIES. 


Table 

certain 

•mounts 


TABLE, 
298.   Showing  the  amount  of  the  annuity  of  $1,   £1>  etc.,  at 
showing      4>  5'  6  ana'  '  Per  cent-  compound  interest,  for  any  number  of ' 


years  not  exceeding  20. 


Years 

4  per  cent. 

5  per  cent. 

6  per  cent. 

7  per  cent. 

1 

1.0000 

1.0000 

1.0000 

1.0000 

2 

2.0400 

2.0500 

2.0600 

2.0700 

3 

3.1216 

3.1525 

3.1836 

3.2149 

4 

4.2464 

4.3101 

4.3746 

4.4399 

5 

5.4163 

5.5256 

5.6370 

5.7507 

6 

6*6329 

6.8019 

6.9753 

7.1532 

7 

7.8982  . 

8.1420 

8.3938 

8.6540 

8 

9.2142 

9.5491 

9.8974 

10.2598 

9 

10.5827 

11.0265 

11.4913 

11.9779 

10 

12.0061 

12.5778 

13.1807 

13.8164 

11 

13.4863 

14.2067 

14.9716 

15.7835 

12 

15.0258 

15.9171 

16.8699 

17.8884 

13 

16.6268 

17.7129 

18.8821 

20.1406 

14 

18.2919 

19.5986 

21.0150 

22.5504 

15 

20.0235 

21.5785 

23.2759 

25.1290 

16 

21.8245 

23.6574 

25.6725 

27.8880 

17 

23.6975 

25.8403 

28.2128 

30.8402 

18 

25.6454 

28.1323 

30.9056 

33.9990 

19 

27.6712 

30.5390 

33.7599 

37.3789 

20 

29.7780 

33.0659 

36.7855 

40.9954 

Explanation  af 
method. 


Example  1. — What  is  the  amount  of  an  annual 
pension  of  $500  in  arrears  for  16  years,  at  7  per  cent,  com- 
pound interest  ?  Ans.  $13,940 

Note. — The  table  shows  the  7  per  centage  of  16  yeare 
to  be  27.8880 ;  this  multipled  by  the  amount,  500,  gives 
139440000^^13,940. 

2.  What  is  the  amount  of  an  annual  salary  of  $1 500, 
which  has  been  in  arrears  for  10  years,  at  7  per  cent.  ? 

3.  What  is  the  present  worth  of  an  annual  pension  of 
$120,  at  6  per  cent.,  to  continue  3  years  ? 

Ans.  $320.76. 

Explanation. — We  find  by  the  table  that  $120= 
$382.03;  this  diyided  by  the  amount  of  $1,  compound 
interest,  gives  the  quotient  of  present  worth.  This  is 
evident,  since  the  quotient,  multiplied  by  the  amount  of 
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$1  for  3  years,  at  compound  interest,  is  $382.03.  By 
reference  to  the  table  under  the  article,  Interest,  the 
amount  of  $1  at  compound  interest,  is  seen  to  be  §1.1910; 
then  $382.03  divided  by  it  gives  $320.76. 

4.  What  is  the  present  value  of  an  annuity  of  $300,  at 
7  per  cent.,  to  continue  10  years  ? 

5.  What  is  the  value  of  a  pension  of  $90  per  annum, 
in  arrears,  for  12  years,  at  7  per  cent.  ? 

6.  What  is  the  value  of  a  ground  rent  of  $200  per 
annum,  for  8  years,  at  7  per  cent.  ? 

7  For  what  can  I  buy  with  cash,  an  annuity  of  8300, 
to  continue  5  years  ? 

8.  If  you  lay  up  $50  a  year  from  the  age  of  21  to  that 
of  60,  what  will  be  the  amount  at  compound  interest  ? 


ALLIGATION. 

299.  Alligation  is  a  mercantile  usage  to  procure,  by  the  Allegation  ds- 
mixture  of  simple  substances  of  different  qualities,  a  com- fi 

pound  of  intermediate  value. 

300.  When  the  quantities  and  prices  are  known,  the  when  called  ai- 
employed  process  is  called  Alligation  Medial;  but  when  lga  lon 

the  proportional  quantities  of  the  mixtures  are  not  known,  when  A1{er 
except  through  their  mean  rates,  it  is  called  Alligation  nate. 
Alternate. 

Example  i. — A  wiue  merchant  mixed  together  3 
different  kinds  of  wine,  as  follows :  3  casks  at  $40  per 
cask;  3  at  $50;  and  3  at  $60:  what  is  the  mean  price  per 
cask?  Ans.  $50. 

EXPLANATION. 

Having  multiplied  the  cost  To  find  »h» 
of  each  cask  by  3,  and  found  Talue 
by  addition,  the  united  worth, 
we  say,  as  the  sum  of  all  the 
quantities  (9)  is  to  their  whole 


OPERATION. 

40      50      60 
3*       3        3 


120+150+180=8450 ; 

then  9:450::1:50 
value  (450),  so   is    any  part    (1)    of  them  to  its    mean 
price. 

2.  A  grocer  mixed   together  three  different  kinds  of 
coffee,  as  follows :    1001b.  of  Rio,  at    10  cents  per  lb. ; 
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2501b.  of  Mocha,  at  20  cents  per  lb. ;  and  3001b.  of  St 
Domingo,  at  8  cents  per  lb. :  what  is  the  mean  price  of 
the  mixture  ? 

3.  A  grocer  mixed  together  three    different  kinds  of 
sugar,  as  follows  :  4501b.  at  6  cents  per  lb. ;  740  at  7  cents, 
per  lb. ;  and  5001b.  at  8  cents  per  lb. :  what  is  the  value 
of  one  pound  of  the  mixture  ? 

4.  A  goldsmith  mixed  three  different  kinds  of  gold,  in 
these  proportions:  4oz.  of  14  carats  fine;  5oz.  16  carats; 
and  6oz.  18  carats :  how  many  carats  of  fine  gold  are  in 
one  ounce  of  the  mixture  ? 

5.  A  grocer  mixed  40  gallons  of  water  with  150 
gallons  of  wine,  valued  at  $1  per  gallon :  what  is  the 
value  of  the  mixture"? 

6.  A  grocer  mixes  together  two  different'  grades  of 
molasses :  the  first  is  worth  28  cents  per  gallon,  but  the 
second  35.  Tne  mixture  contains  lgal.  of  the  first  kind  to 
2gal.  of  the  second  :  what  is  the  mixture  worth  per  gallon  '( 

7.  What  would  the  following  mixture  of  corn  be  worth  a 
bushel :  20  bushels  at  78  cents  per  bush.  ■  25  at  65  cents 
per  bush.  ■  and  15  at  45  cents  per  bush.  ? 


ALLIGATION    ALTERNATE. 

A|igation Alter-     301.  Alligation  Alternate  is  a  process  showing  what 
nate  defined.     qUimtity  or  quantities  of  known  values  must  be  mixed  with 

a  given  quantity, of  another,  to  produce  a  mixture  of  a 

specified  name. 

Example  1. — A  grocer  wishes  to  mix  wines,  which  are 

14,  16,  22  and  28  shillings  a  gallon,  in  such  form  that  the 

mixture  shall  be  worth  20  shillings  a  gallon. 

OPERATION..  i  EXPLANATION. 

sv^     /i4™n 8         i   Here  we  write  the  p"ces 

*«i'ee-  llG05*!    I  2  !  °*    ^ie    different   wines    in 

20  \         1    |  ^  i  order,  in  a  vertical   form ; 

/-""raJ    I  !  and  each  price  thafris  less 

1 28 JS  6  i   thaa  that  of  the  mixture  we 

connect  by  a  line  with  one 
or  more  of  the'  prices  that 
are  greater  than  it.  We 
then  write  the  difference 
between  the  required  price 
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arid  each  of  tlu.se  tliat  arc  less,  by  the  side  of  the  larger 
one,  with  which  it  is  connected;  also,  tlie  difference 
between  each  larger  price  and  the  price  of  the  niixtuoc  by 
the  side  of  the  less,  in  its  connection.  The  difference 
standing  by  the  idde  of  each  price  is  the  quantity  required 
to  form  the  mixture. 


jVot". — By  calculating  the  mean  prices  as  given  abow  = 
400,  and  dividing  by  the  gallons=20,  we  find  by  the  quo- 
tient 20  the  proof  of  the  correctness  of  the  calculation. 

2.  A  grocer  wishes  to  mix  4  different  kinds  of  wine,  to 
obtain  a  mixture  that  shall  be  worth  §1  per  gallm.  The 
first  kind  is  worth  75  cents  per  gal. ;  the  second,  50  cents  ; 
the  third,  61-25;  and  the  fourth  62:  how  many  gallons 
must  he  take  of  each  kind  '{ 

•j.  A  grocer  wishes  to  mix  four  different  sorts  of  tea, 
worth  5s.,  6s.,  8s.  and  9s.  per  lb.,  so  as  to  have  a  mixture 
of  871bs.  worth  7s.  per  lb. :  how  much  must  he  take  of 
each  kind  ?  Ant.  21 31b. 

4.  A  goldsmith  has  4  different  kinds  of  gold,  14,  !6,  20 
ami  22  carats  fine  ;  he  wishes  to  obtain  from  them  a  mi  :;tn  re 
IS  carats  fine  :  how  many  ounces  must  he  take  of  each  ? 

5.  A  drover  has  sheep  worth  $2,  §4,  $i>,  £8  and  810 
each :  how  many  from  these  must  ho  take  to  form  a  flock 
of  80  worth  311  each? 

6.  A  grocer  wishes  to  mix  3  different  kinds  of  simar,  to 
obtain  a  mixture  worth  8  cents  per  lb.  The  first  kind  Is 
worth  7  cents  per  lb.;  the  second,  (j  cents  ;  and  the  third. 
10  cents :  how  many  of  each  must  he  take  to  form  the 
mixture  ? 

7  A  grocer  wishes  to  mix  4  different  kinds  of  coffee,  so 
as  to  have  a  mixture  worth  12  cents  per  lb.  The  first  is 
worth  8  cents  per  lb.;  the  second,  10  cents ;  the  third  and 
fourth  14  cents  :  what  quantity  must  he  take  of  each  ? 
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TARE  Oil  ALLOWANCE. 

802.    Tire  is  a  mercantile  term  to  express  an  allowjiv.  •■  Tj 
made   in    the   transfer   of   goods   for   known   or   presumed 
deficiencies. 
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Anaiiowaneeat     303.  An  allowance  is  made  at  the  port  of  entry  on 
ports  of  entry,  dutiable  goods,  because  boxes,  etc.,  containing  imported 
articles,  are  not  considered  any  part  of  the  commodities 
subject  to  tariff  charge. 
Allowance  by        304.  Besides   this    allowance  or  tare,  deductions  are 
merchants.       ma(je  j^  -wholesale  merchants  on  boxes,  etc.,  in  the  inter- 
changes of  trade. 
The  allowance       305.  When  goods  are  not  actually  entitled  to  these 
■of  draft.  allowances,  a  deduction,  commercially  known  as  draft,  is 

made  for  waste.    This  is  9  lbs.  on  the  ton,  and  proportion- 
ally for  smaaller  weight.  ■ 
Allowance  for       306.  On  liquor  in  casks  there  is  usually  the  allowance 
liquors.  0f  5  per  cent,  for  leakage.     On  liquor  in  bottles  (particu- 

larly porter  and  other  fermenting  liquors),  for  breakage, 
there  is  an  allowance  of  10  per  cent. 
Gross  weight;       30V.  Gross  weight  is  the  whole  weight  of  the  goods 
Net  weight.      before  allowance  is  made  ;  and  net  weight  is  what  remains 
after  allowances  are  deducted. 

Example  1. — What  is_  the  net  weight  of  10  boxes  of 
candles,  each  weighing  501bs.,  there  being  a  tare  of  41bs. 
on  each  box  ? 

operation.  Note. — Examples  in  Tare 

50  10  are  performed  by  multipli- 

*  10  4  cation,  subtraction,  and  in 

some  cases,  by  proportion. 
5001bs.     401bs.  tare. 
40 

460  net. 

2.  At  $56  per  hhd.,  what  will  4hhds.  of  sugar  amount 
to,  allowing  lOlbs.  per  cwt.  tare  on  the  gross  weight  of 
19owt.,  3qrs..  151bs.  ? 

3.  At  16  cents  per  lb.,  what  is  the  worth  of  4  bags  of 
coffee,  the  gross  weight  of  which  is  6501bs.,  allowing  2 
lbs.  tare  on  lOOlbs.  ? 

4.  At  8  cents  per  lb.,  what  is  the  cost  of  3hhds.  of  sugar, 
weighing  gross,  lcwt.,  3qrs.  141bs. ;  2cwt.,  2qrs.  131bs. ; 
3cwt.,  lqr.  151bs.,  allowing  tare  of  91bs.  in  each  cwt.? 

5.  At  $15  per  cwt.,  what  will  lOcwt.,  3qrs.  121bs.  sugar 
cost,  allowing  tare  lOlbs.  per  cwt.  ? 

Note.— Deduct  tare  from  gross  weight,  and  find  answer 
by  proportion :  if  lOOlbs.  cost  $15,  what  will  the  number 
of  lbs.  net  weight  cost  ? 
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SINGLE  POSITION. 

'30S.   Single  Position  is  a   prieoss  to  ascertain  the  true  Single  Pontic* 
answer  to  a  question,  by  assuming  a  certain  number  as  the    ehue  ' 
rightful  one,  or  as  leadiug  to  it. 

Example  1. — I  have  a  certain  number  of  sheep  in  my 
pasture,  and  if  the  number  wen-  increased  by  \  and  J,  the 
"whole  would  be  66  :  what  is  the  number  ?  Ans.  36. 

Ol'KlfrA  'i'Miis'. 

Suppose  12  is  the  number,  then  by  adding  £  of  1 2=6, 
and  $  of  12=4  to  12=22,  we  find  the  supposed  number 
was  the  true  one  by  the  proportion,  22  :  66  ::  12  :  36. 

Remark. — The  operation  with  12,  which  gives  as  abore, 
22,  enables  us  to  obtain  the  evidently  true  answer  in  the 
fourth  term  of  the  proportion. 

309.  The  examples  in  single  position  can  be  analyzed 
without  trouble.  Thus,  in  the  above  example,  the  number 
to  be  found  Tis  fractionally  f=l  :  *  of  £=£  and  &=£,  which 
added=i6L==t>6.  .Hence,  it  -y-=66,  ■/■!-= 6,  or  f  of  the 
number;  then,  as  f=the  whole,  6Xii=36.  Aits. 

2.  The  master  of  a  school  being  asked  flow  many  pupils 
he  had  charge  of,  said  that  i.f  he  h  id  as  many  more  as  his 
present  number,  \  as  mauy  more,  $  and  £  as  many  more, 
he  should  have  296  :  what  was  the  number  ?      Aits.  i'6. 

3.  A  man,  who  was  asked  h's  age,  said  that  if  9  of  it 
were  multiplied  by  7,  and  ■£  subtracted  i'rom  the  product, 
the  remaiuder  would  be  66  :  what  was  his  age  '< 

4.  What  is  the  number,  which  multiplied  by  7,  and  the 
product  divided  by  6,  will  have  a  quotient  of  14  ?   Ans.  12. 

5.  Two  men  have  the  same  income.  One  saves  i  of  his, 
but  the  other,  by  spending  twice  as  much,  finds  himself,  at 
the  end  of  4  years,  $560  in  debt:  what  is  the  annual 
income?  A  us.  8-120. 

6.  Three  speculators  gained  $2400,  of  which  B  took  3 
times  as  much  as  A,  and  I!  4  times  us  much  as  B :  what 
was  the  share  of  each  ? 

lo 
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DOUBLE  POSITION 

Double  Pos;-        31©.  Double  Position  is  a  method  to  determine  an 
tion  defined.     ai1swer  foy  the  use  of  two  numbers,  supposed  to  be 

the  ones  sought. 
Results  differ        &11.  In  this,  the  results  vary  from  Single  Position 
sim^iehpSoesi-0f  ^y  no^  Deing  proportional  to  the  assumed  numbers, 
tioa.  Example  1. — A  person  having  a  certain  sum,  spent 

$1(0  more  than  £  of  it,  and  had  remaining  $40  more 

than  \  of  it :  what  had  he  at  first  ? 

OPERATION. 

Suppose,  first,  he    had     $1500,   then 

$100   more   than  \=    400=sum  spent, 


and  110C=remainder ; 

but  $40  more  than  |=     795 


hence,  $305=  1st  errpr. ,, 

Suppose,  second,  he  had    $2000,  then 

$100   mpre   than   i=    500=sum  spent, 


and  1500= remainder ; 

but  $40  more  than  £=  1040 


hence,  $460=2d  error. 

$1500x460=$690000=lst  assumed  No.x2d  error. 
$2000x305=$610000=2d  assumed  No.Xlst  error. 

155  )  $80000($516-AV.  Ans. 

775 

250 
155 

950 
930 

20 
that  is,  the  difference  of  the  products  divided  by  the 
difference  of  the  errors,  gives  the  result  of  $516-j^V. 
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EXPLANATION. 

By  the  example  it  will  be  noticed,  that  1st,  having  Process  ex- 
aupposcd  two  numbers,  we  proceed  with  tlicni  accord- lJ,amud- 
iflg  to  the  question  ;  ..d,  that  having  compared  each 
result  with  that  in  the  question,  and  calling  each  dif- 
ference an  error,  we  multiplied  thy  1st  assumed  num-::3uide  t°sicn 
ber  by  the  2u  error,  and  the  2d  assumed  number  by 
the  first  error;  and  '.',([,■  that  we  divided  the  difference 
•of  the  products  by  the  difference  of  the  errors  for  the 
true  answer. 

Remark. — Had  one  assumed  number  been  too  great  '.vi-.cn  the  as- 
and  the  other  too  small,  we  should  have  divided  the  $',"£'  are'"™* 
sum  of  the  products  by  the  sum  of  the  errors.  lara"  or  to<. 

2.  Three  persons  speaking  of  their  ages,  l>  said  that" 
.he  was  10  years  older  than  A,  and  (\  that  his  doubled 
both  of  theirs:  what  were  their  respective  ages,  the 
united  sum  being  100  ?       Ans.  A's  20,  B's  :f  J,  t  s  b ■). 

3.  What  number  is  that,  which  being  divided  by  7, 
and  the  quotient  diminished  by  10,  three  times  the 
remainder  is  21?  Ans.  120. 

4.  Two  clerks  have  the  same  income;  A  saves  .',  of 
his  yearly,  bu'.  ii.  by  improvidently  s}ven<din l^  6150 
per  annum  more  than  A,  at  the  end  of  8  years  iinds 
limsclf  $400  in  debt:  what  are  their  incomes,  and 
what  the  annual  expenditures  of  each  ':' 

Note. — First,  assume  that  each  had  8290;  second, 
$300  ;  then  the  errors  will  be  490  and  2'-)t). 

Ans.  $. fOu  iii. ;  A  s  exp.  £3i:o  ;  B's  $450. 

5.  A  planter  purchased  a  number  of  horses,  mules 
and  cows  for,  $20  id.  lie  paid  for  each  horse  $">>;  for 
each  mule  -f  as  much  as  for  a  horse;  and  for  each 
cow  i  of  the  price  of  a  horse.  There  weiv  3  times  as 
many  mules  as  horses,  and  twice  as  many  cows  as 
mules :  what  was  the  number  of  each  ? 
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MISCELLANEOUS  EXAMPLES. 

312.  Example  1. — A  owes  B  $400,  uue  in  3mo 
$250  in  lino. :  what  is  the  mean  time  of  payment? 

2.  What  is  the  bank  discount  of  $455.60,  payable  ii 
6mo.,  at  the  rate  of  7  per  cent.  ? 

3.  What  commission  -is  a  factor  to  receive  on  thi 
sales  of  35Jhhd.  of  sugar,  at  $52  per  bhd.,  at  the  rati 
of  2\  per  cent.,  and  2£  per  cent,  for  the  guarantei 
of  sale  ? 

4.  A,  B  and  C  jointty  purchased  a  piece  of  land 
A  paid  £  of  the  price,  B  i,  and  0  the  remaining  f 
They  subsequently  determined  to  dispose  of  it,  and 
gained  $750  :  what  was  the  gain  of  each  ? 

5.  A  grocer  wishes  to  mix  three  grades  of  sugai 
to  obtain  a  mixture  worth"  8  cents  per  lb.  The  first 
is  worth  6,  the  second  7,  and  the  third  10  cents: 
what  must  he  take  of  each  to  obtain  the  desired 
kind  •? 

6.  What  is  the  amount  of  $375,  at-  7  per  cent 
interest,  for  lyr.  6m.  ? 

7  What  is  the  amount  of  $400,  at  7  per  cent,  com- 
pound interest,  for  4  years? 

8.  A  trader  purchased  400  barrels  flour,  at  $4;50 
per  bbl,,  payable  in  6m.  In  order  to  gain  10  per 
cent,  and  give  a  credit  of  8m.,  reckoning  bank  dis- 
count at  7  per  cent,  per  an.,  what  must  he  ask  per 
bbl.  ? 

9.  There  is  a  fish  whose  head  weighs  141bs.,  his 
tail  weighs  as  much  as  his  head  and  -,aff  as  much  as 
his  body,  and  his  body  weighs  as  much  as  his  head 
and  tail:  what  is  its  weight?  Ans.  801bs. 

ID.  A,  B  and  C  form  a  partnership.  A  puts  in 
$500  for  3 in.,  B  8800  for  2|m.,  and  C  $300  for  5m. 
They  gain  $550  :  what  is  the  share  of  each  ? 

11.  A  merchant  owes  $800,  due  in  7m.;  but.  as  he 
pays  £  ca.-ui,  and  will  pay  i  in  4m.,  how  long  may  he 
retain  the  balance?  Ans.  2yr.  10m. 


MISCELLANEOUS    EXAMPLES. 

12.  A  person  buys  a  farm  for  $2000,  payable  in  lf> 
jqiial  annual  instalments,  commencing  the  first  year 
ifter  the  purchase.  At  the  rate  of  6  per  cent.,  what 
mm  paid  down  would  fulfil  his  engagement '! 

' Ans.  $12(13.23. 

13.  At  12  per  cent. 'advance,  what  will  $750  be  in 
t  s.  d.? 

14.  A  watch  sold  for  $60  lost  12  per  cent,  by  the 
[ale:  what  was  the  cost? 

15.  At  £33  per  cwt.,  what  is  the  value  of  64Llbs.  ? 

16.  What  is  the  interest  of  $2650,  at  7  per  cent.,  for 
(0  days  ?  • 

17.  What  is  the  government  tonnage  of  a  single 
lecker  whose  length  is  50  feet,  breadth  12 \  feet  and 
lepth  10  feet  ? 

18.  What  are  the  contents,  in  gallons,  of  a  cask 
iriiose  length  is  44  inches,  head  diameter  28  inches, 
ind  bung  diameter  36  inches  ? 

19.  A  owes  B  -$800,  payable  July  4,  1863,  and  B 
>wes  A  $600,  payable  October  6,  1863  :  when  is  the 
iquated  time  for  settlement,  and  what  should  A  pay 
\t  that  date  ? 


RADICAL    ARITHMETIC, 


PART    SIXTH. 

INVOLUTION.. 

involution  de-      gjg,  Involution  is  the  process  used  to  raise  a  num- 
Sn3  '  ber  to  some  required  power;  thus,  2x2=4,  the  2d 

power  or  square  of  2;  2x2x2=8,  the  3d  power  or 

cube  of  2. 
What  the  pow-     3!4.  The  power  is  the  product  of  a  number  multi- 
eri8-  plied  by  itself. 

The  index  or       gj^.  Sometimes  the  power  is  indicated  by  means 
exponent.        Qf  a  8ma]}  figUre  placed  at  the  right  hand  of  the  root, 

slightly  elevated,  called  the  index  or  exponent;  thus, 

3x3  is  written  3%  and  is  read  the  square  or  2d  power 

of. 3. 
The-rootorba-     SIS.  The  number*  at  /the  basis  of  the- operation  is 
1st  powerf1     known  as  the  root  or  the  1st  power;  when  once  mul- 
square;  tiplied,  it  is  known  as  the  2d  power  or  square;  when' 

cube.  twice  multiplied,  as  the  3d  power  or  cube,  and  so  on. 

What  the  317.  The  square  of  a  number  consists  of  twice  as 

f™berco2"4  of.  many  figures  as  the  root,  or  of  one  le.-s  than  twice  as 

many;  the  cube  of  a  number  of  three  times  as  many 

as  the  root,  or  of  one  or  two  less  than,  three  times  as 

many. 

858.   A   short   horizontal   line   over  two  or  more 

figures  is  called  a  vinculum;  and,  like  a  parenthesis, 

indicates  that  the  numbers  so  connected  are  subject 

to  a  similar  operation;  thus,  8+2x,3,  is  the  same  as 
(8+2)  X  3=30. 


Vinculum ; 
Parenthesis 


INVOLUTION. 
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319.  A  number  already  raised'  l.o  a  power  is  involved  The  index  mui- 
by  multiplying  its  index  l.yl!i<-  index  of  the  power  ^  d  byau,D- 
to  which  it  is  to  be  raised. 

320.  A  vulvar  fraction  is  involved  by  involving  the  u..w  a  vulvar 

Inc'ion     18    111- 

numerator  and  denominator  separately;  thus,  the  8d  voived. 

power  of  a  is  (t/=(f)3=^  =* 

6*     27 

321.  The  number  of  decimal  places  in  the  power  what  the  me- 
of  a  decimal  fraction  equals  the  number  of  decimal  places  equals'* 
places   in    the   root   multiplied  by  the  index  of  the 

power;  thus,  the  3d  power  of  .12  will  contain  fl 
decimal  places,  for  .12x.l2=.0144xl2=.00172S,  or 
12»=..001728. 

322.  To  divide  a  power  of  any  number  by  any  to  divide  pow- 
other  power  of  the  same  number,    we  subtract  the erB- 

index  of  the  divisor  from  that  of  the  dividend;  thus, 
57-^5  3=54 
Example  1.— What  is  the  3d  power  of  4  ? 

Ans.  64. 

OPERATION. 

4x4x4=64,  or  4x4=16x4=64. 

2.  What  is  the  6th  power  of  5  ? 

3.  What  is  the  4th  power  of  3  ?  Ans.  81.. 
3x3x3x3=81,  or  8x3=9x3=27x3=81. 

4.  What  is  the  square  of  12  ? 

5.  How  much  is  the  square  of  10  ? 

6.  How  much  is.  10  square  ? 
7    How  much  is  10 i  '( 

8.  What  is  the  product  of  6<  x62  ? 

9.  What  is  the  third  power  of 6S1 ?       Ans.  xf-y. 

10.  What  is  the  square  of  i  ? 

11.  What  is  the  square  of  5£?  Ans.  30}. 

5 '  =  ±.±  X  \x=±ji :J-=30  } . 

12.  What  is  the  value  of  10*  ? 

13.  What  is  the  cube  of  3  ?  A?is.  27. 

8X3X8=27.    - 

14.  What  is  the  cube  oi"  4? 

15.  What  is  the  cube  of  25  ? 

16.  What  is  the  square  of  10J  ? 

17.  What  is  the  square  of  .25  ?  Aim.  .0625. 

18.  How  many  figures  are  in  the  cube  of  90  ? 

Ans.  6. 

19.  How  many  figures  are  in  the  cube  of  243? 

20.  How  many  figures  are  in  the  5th  power  of  99? 
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323. 


A    TABLE    OF   POWERS. 


1st, 

I    2 

3 

4 

5 

6 

7 

8 

8 

2d,   1   4 

0 

16 

25 

36 

49 

64 

81 

3d,   1   8 

27 

64 

125 

216 

343 

512 

729 

4th,  ] 

L   16 

81 

256 

625 

1296 

2401 

4096 

6561 

6th,  ] 

32 

243 

1024 

3125 

7776 

16807 

32768 

59049 

6th,  ] 

64 

729 

4096 

15625 

46656 

117649    262144 

531441 

7th.  ] 

128 

2187 

16384 

78125 

279936 

823543   2097152 

4782969 

8th,  ] 

256 

6561 

65536 

390625-1  1679616 

5764801   16777216 

43046721 

9th,  ] 

512 

19683 

•262144 

1953125  10077696 

40353607  134217728 

387420489 

10th,  1 

1024 

59049 

1048576 

9765625  60466176 

282475249  10737418243486784401 

EVOLUTION. 


Evolution  de-       324.  Evolution — a  process  the  inverse  of  Involu- 
fin6d"  tion — is  used  to  find  the  root  from  the  given  power, 

and  may  be  defined  the  Extraction  of  Boots. 
Howtherootis     325.    The  root  is  indicated  by  the  employment  of 
what  is  called  the  fractional  index,  or  by  this  sjonbol, 
which  is  known  as  the  radical  sign. 

326.  A  figure  placed  above  this  sign  is  the  index 
of  the  root,  and  is  the  same  as  the  denominator  of 
the  fractional  index.  When  a  number  is  not  given 
in  connection  with  the- radical  sigh,  2  is  to  be  under- 
stood. 

32"?.  A'  power  and  a  root  can  be  indicated  at  the- 
same  time  by  the  index  and  radical  sign  j  thus, 
3>/8s=32,  and  is  the  cube  root  of  the  5th  power 
of  8. 

328.  Some  numbers  cannot  be  extracted.     Such 
are  called  imperfect  powers,  and  their  roots  irrational, 
radical  or  suri  numbers.     For  convenience,  the  term 
radical  is  employed,  as  before  stated. 
Perfect  powers;      329.  Those  are  known  as  perfect  powers  that  can 
rational  roots,   foe  extracted,  and  their  roots  are  called  rational. 
The  first  ten       330.  The  first  ten  numbers  and  their  squares  are, 
1,2,3,    4,    5,    6,    7,    8,    9,    10, 
1,  4,  9,  16,  25,  36,  49,  64,  81,  100. 
Explanation  of     331.   The  numbers  in  the  first  line  are  the  square 
above  numbers.  r00ts  of  those  in  the  second;   the  numbers  in  the 
second  line  are  called  perfect  squares. 


indicated. 


The  index  of 
the  root. 


A  power  and  i 
root  indicated 
together. 


Imperfect 
powers ; 

iurd  numbers 


numbers  and 
their  squares. 


EVOLUTION. 
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Example  1. — What  is  the  square  root  of  1024?  Ans.32.  Process « 


OPEUATION. 


1  U  24(32 

9 

2)1  24 
124 


plained. 


EXPLANATION. 

We  first  point  off  the 
number  into  periods  of 
two  figures  each,  as  we 
wish  to  find  the  squares 
of  the  tens  and  hundreds. 
Wo  then  find  the  greatest 
square  in  the  10,  wliich=3  tens  or  30.  Squaring  the 
3,  which  gives  9  hundred,  we  place  the  9  beneath  the 
hundreds  and  subtract;  this  takes  away  the  squaro 
of  the  tens  and  leaves  124.  Next,  we  double  the 
divisor,  which  is  the  root  already  found,  and  divide 
this  remainder — without  the  right  hand  figure — by 
it,  and  have  in  the  quotient,  the  units-figure  of  tho 
root.  Annexing  this  figure  to  the  increased  divisor, 
we  multiply  again,  and  find  tho  desired  result. 

Note. — A  similar  course  is  to  be  pursued  should 
there  be  more  figures. 

To  extract  the  square  root  of  a  number  is  simply  A  simple  < 
to  resolve  it  into  two  equal  factors  ;  that  is,  to  find  afntion. 
number  which,  multiplied  into  itself,  will  produce 
the  given  number. 

2.  How  large  a  square  floor  can  be  laid  with  576 
square  feet  of  boards  ? 

OPERATION. 

576(24 
4 

44)176 
176 


ei- 
ev»- 


EXPLANATION. 

Here,   the   area 
given,  we  are 


being 
to  find  the 


length  of  one  side. 


J2si± 


Remark. — To  make  the  operation  intelligible,  wo 
form  a  squaro  whose  sides  shall 
be   2  tens=20  feet  in  length. 
The  area  of  this  square,  20x20 
=400    square    feet,    and    this 
number  taken  from  576  leaves 
176  to  be  employed  in  the  re- 
4uo  sq.  ft.  quired   enlargement.      This   is 

made  on  the  2  sides,  as  in  fig- 
_________     ure    2d    (though   it   could    be 

20  feet.  made  on  the -four),  and  their 

breadth  is  alike,  being  twice 


20 

■10 


178 


EVOLUTION. 


the  tens  of  the  root=4  or  40  feet.     'Now,  176  divided 


by  40  gives  4  feet,  which, 
40=44,  and  is  the   entire 


Fis 


When  the  pro- 
duct of  divisor 
is  in  excess. 


When  thenum- 


20 
4 

4 

80  sq.  ft. 

16  sq.  ft. 

3            20                « 
|              20 

20 
4 

|            400  sq.  ft. 

L 

80  sq.ft. 

20  ft. 

4  ft. 

nlded  to  the  trial  divisor, 
length  of  the  two  sides, 
and  44x4=176;  that  is. 
the  length  of  the  addi- 
tion multiplied  by  its 
breadth  gives  its  area. 
Squaring  the  sides,  eaeb 
being  24,  shows  576,  and 
proves  the  sum. 

When  the  product  of 
the  divisor  by  a  number 
is  in  excess  of  the  divi- 
dend, make  the  quotient 
figure  smaller. 

When  the  given  num- 
ber is not'a  per-  ber  is  not  a  perfect  square  annex  ciphers  for  new 

feet  square.  .    A 

H  periods, 

when  the  trial     The  quotient  figure  will  be  a  cipher  when  the 'trial 

diYid°endXceedS  ^^visor  is  8Teater  tnan  its  dividend.  ; 

3.  What  is  the  square  root  of  3600  ? 

4.  What  is  the  square  root  of  390625  ? 

5.  What  is  the  square  root  of  5764801  ? 

6.  What  is  the  length  of  one  side  of' a  lawn  which 
contains  3$  acres,  or  400  rods,  if  mado" into  a  square? 

7    What  is  the  .square  root  of  15625  '( 

8.  If'a  square  field  contains  6400  square  rods,  what 
is  the  measurement  on  each  side  ?  Ans.  80. 

9.  What  is  the  square  root  of  156.7325  ? 

a  number  both     Be  mark. — A  number,  partly  integral   and  partly 

integral  and de-(jeeimil|,  is  extracted  in   the  same   way  as  a  whole 

number;  the  first  point,  in  such  case,  must  be  placed 

over   the    units    and    extend    both    right    and   left;- 

thus,  156.7325. 


The  number  of     The  number  of  integral  figures  in  the  root  is 


a,s 


The  numher  ot        X  nu    iiiuuuii     ui    liibogiiti    iiguii-*    j.i     lug    luuus    iii> 

inttrfe!roetgure3man.y  a"  there  are  periods  of  integral  figures  in.  the 
power; -'and  for  each  period  of  decimals  in- the  power, 
there  will  be  a  decimal  figure  in  the  root. 
10.  What  is  the  square  root  of  3271.4207  ? 

Ans.  5.7.19. 
11    What  is  the  square  root  of  .25? 

12.  What  is  the  square  root  of  1  44?"      Ans.  1.2. 

13.  What  is  the  square  root  of  {  ?  Ans.  J. 


APPLICATIONS  I\  SQUARE  ROOT.  17'!' 

Remark. — We  reduce  a  vulvar  fraction  1o  its  sim-T.>  fimi  ti.r  roc. 
plest  form,  ji  iid  then  Inlvo  the  root  of  the  numerator  ;;f,;il/'"l;>'lirf'!*'-' 
and  denominator  separately. 

14.  What  is  the  square  root  of  HO}? 

Remark. — When  either  term,  after  being  reduced,  when  either 
is  an  imperfect   square,  we  change  the  fraction  to  a  j'^'?  Squ™! 
decimal,  and  proceed  l>y  directions  alre.ady  given. 

15.  What  is  the  square  root  of  f?  Am.  .800.. 

16.  What  is  the  square  root  of  -{-£§ •?  Am.  •?-. 
17    What  is  the  square  root  of  l  +  l+i—fr? 

18.  What  is  the  difference  between  -y/1)  and  92  ? 

19.  What  is  the  difference  between.  «/Pj  and  v/9  ? 

20.  What -is  the  difference  between  \Z-J~i  and  J2  ? 

21.  What  is  the  difference  between  v'-i  and  \/9  ? 

Ans.  5. 

22.  What  is  the  sum  of  ^301  and  272J  ? 
28.  What  is  the  square  root  of  y/3?>()\  ? 

v/!i:',Ui=%/aJ<si=Y=30i.  ^ns. 
24.  What  is  the  difference  between  v/81  and  812  ? 


APPLICATIONS  IN  SQUARE  ROOT. 

Di  TINITIONS. 

882.    A   square    is    a   figure    with  Definition 
il) ur    equal    sides     and    four    equal  ?'i"aiv- 

L|     angles,  the  angles  being  where  the 
S     sides  meet. 


180 


APPLICATIONS   IN   SQUARE    BOOT. 


The  vertex.  333.  The  point  of  meeting  is  the  vertex. 

a  right  angle.       334.  The  sides  or  lines  of  a  square  being  perpen- 
dicular to  each  other,  make  each  angle  a  right  angle. 

Example  1. — If  an  acre  of  land  be  laid  out  in  a 
square  form,  what  will  be  the  length  of  each  side  in 
rods?  1X4=4X40=160.  Ans._ 

t.  parallel©-  A  parallelogram  is  a  figure  which  has  its  opposite 

«ram-  _._.',„, — __.,_   sides  of  equal  length,  and 

its  opposite  angles  equal. 
In  the  figure,  two  para- 
lellograms    are    described. 


A  triangle. 


2.  In  a  room  16  feet  long  and  11  feet  wide,  how 
many  square  feet  are  there  ?  Ans.  176  feet. 

A  triangle  is  a  plain  figure  of  -three 
sides  and  three  angles. 
To  find  area  of        /       \  The   area    of    an    irregular   field   is 

an  m -eguiar  ^         \^     found   by   its   being   marked   into  toi- 

angles. 


3.  What  is  the  area  of  a  triangular  piece  of  land, 
one  side  of  which  is  40  rods,  and  the  distance  from 
the  corner  opposite  that  side  to  the  other,  20  rods  ? 

Ans.  -^-o-x 40=400  rods. 
Definitions- of  a     A  right  angled  triangle  has  one   of  its  angles  a 
angie^nd  its"" right  angle.     The  side  opposite  the  right  angle  is  the 
Parts-   '  hypothcnu,;e, 

the  base,  the 


What  the 
square  of  the 
hypothenuse 
equals.. 


line 

pet- 


Ease. 


i  !ie    lower 
other   the 
pendicular. 

Iu  a  right  cngled  triangle, 
the  square  of  the  hypothenuse 
is  equal  to  the  sum  of  the 
squares  of  the  other  two  sides. 
This  is  practically  apparent  by 
the  followii>g  diagram,  in  which 
the  small  squares  on  the  hy- 
pothenuse, L£=thc;se  of  the 
base,  16-f  those  of  the  perpen- 
dicular, 9=25. 


APPLICATIONS  IN  SQUARE  ROOT. 
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4.    In     a    right  i>r.wi.m  and 
angle!       triangle.  T^\£ 
whose    base     iH    4  '*i">"''!  °f  hy- 
yards     and      per- 
pendicular 3,  what 
is     the    hypothen- 
use  1* 


OPERATION. 

4t=16,  and  32 

^jthenv/9+16 
=5,  the  hypoth- 
enuse. 

5.  Two  ships 
sail  from  Charles- 
ton; the  one  at  a 


y              BASE  4 

certain     date    is 
due    south     fifty 
leagues,  the  other 
due    west    forty 
leagues:  how  far, 
at  thattimc,  were 

« 

they  apart  ? 

Note. — Find  the  hypothenuse. 

Remark —When  the   hase  and  perpendicular  are  Tofindhypoth 
known,   we  find  the  hypothenuse   hy   squaring   the   enuse- 
base  and  perpendicular,  adding  their  results,  and  ex- 
tracting the  square  of  the  sum. 

6.  There  is  a  street,  in  the  middle  of  which,  if  a 
ladder  50  feet  long  lie  placed,  it  will  reach  a  window 
36  feet  from  the  ground,  on  cither  side  of  the  street : 
how  wide' is  the^treet '/ 


Remark. — Having   squared    the  hypothenuse   and    when  the  hy 
the   known    side,    (lie    square   root  of  the    difference 
will  be  the  other  side. 


pithenuso   and 
one  side  aro 
known. 


7  What  is  the  height  of  a  house  which  is  reached 
by  a  ladder  50  lbet  long,  standing  in  a  street  .'<_■  feet 
wide  ? 
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\   fircle; 


its  circirmfi.-r- 


The  divisio:;? 
of  a  om.-umi'er 


■1   chord. 


A  diameter. 


radius. 


\   iiuigent. 


APPLICATIONS  IN  SQUARE  ROOT. 

8.  If  a  line  125  feet  long  will  reach  from  the  top  of 
a  tower,  100  feet  high,  to  the  opposite  »de  of  the 
street,  what  is  the  width  of  the  street  ? 

9.  What  is  the  height  of  a  pine,  the  line  of  the 
hypothenuse  being  100  feet,  and  from  the  foot  of 
hypothenuse  to  the  base  of  the  tree  57  feet  ? 

335.  A  circle  is  a  plain  figure  whose  centre  is  every- 
where equally  distant 
from  the  bounding 
curve,  called  the  cir- 
cumference. 

336.  The  circumfer- 
ence is  divided  into 
360  equal  parts,  called 
degrees,  and  desig- 
nated by  a  small  ci- 
pher slightly  elevated 
at  the  right  of  the 
"*       "  "«'  number;    thus,    360°. 

The  semi-circumference  is  this  equally  divided,  or 
180°  ;  the  quadrant  one  fourth,  or  90°  ;  the  sextant 
one  sixth,  or  60°;  the  octant  one  eighth,  or  45°,  and 
so  on.  • 

887,  Any  portion  of  the  circumference,  say  CDE, 
is  an  arc. 

33§.  The  straight  line,  C  E,  connecting  the  ex- 
tremities of  an  arc,  is  a  chord. 

839.  The  line  which  passes  through  the  centre  of 
a  circle  is  a  diameter,  as  B  E. 

84©.  A  straight  line  from  the  centre  to  the  circum- 
ference is  a  radius,  as  G  A,  G  O,  G  E 

341.  A  straight  line,  as  A  F,  which  touches  the 
circumference  in  one  point,  A,  and  cannot  touch  it 
elsewhere,  is  a  tangent. 

Example  1. — What  is  the  area  of  a  circle  whose 
diameter  is  6  feet  and  circumference  19  feet  ? 

Ans.  2S£-  feet. 


To  find  area  of 
a  circle. 


OPERATION. 

i  Diameter 

■J  Circumference 


27 
1* 


Or 


3.141592 
9 

28"274328=28J. 


EXPLANATION. 

We  here,  to  find  the 
area,  multiply  £  the  di- 
ameter by  ^-  the  circum- 
ference, or  we  square  J 
the  diameter  and  multi- 
ply it  by  3.141592dec. 


CUBE    ROOT. 
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2.  What  is  the  area  of  ;i  circle  whose  diameter  is 
20  feet?  Aus.:n-l.]r,. 

3.  What  is  the  area  of  a  circle  wliosc.  diameter  is 
38  feet  ? 

4.  What  is  liic  area  of  a  circle,  whose  circumfer- 
ence is  :>i4.ir>;>2  ? 

314.1f)«>:^:i.HI.".i»^-=--.100,  the  dh.niHcr  is:,:]\>.< 
(which   is    ',    3.14K,!>2)+l0<l2=7KM.!)S,  the  area.    An*. 

5.  The  diameter  <>i'  a  circle  is  25  :  what  ^  the  side 
of  the  inscribed  square  ? 

v7^  \/312.o— 17.077.4??s. 

G.  The  diameter  of  a  en  vie  i,s  36:  what  b  ihc,  side 
of  the  inscribed  'qearc: 

7  The  circvr:  *:•  once  of  a  circle  is_3l  1.1  4);:  :  what 
is  the  sale  of  the  inscribed  square?  Ans.  70.71. 


C  XJ  B  E     E  O  O  T 

342,  A  Cuhf,  is  a  solidity  of  six  ee[ual  side i,  ;md  each*  A  cube. 
of  these  is  an  exact  square.  § 

343.  The  cube   root  of  a  number  is   that  one  which,  a  cub"  root. 
multiplied   into  itself  three  times,  produces  the   number 

wkose  cube  is  to  be  evolved.  . 


344.  The   numbers   in    the  first  line  of  th 


jvrill0"  Cubo   roo'S  andg 
"  p^irfi-'St  cubes. 


order  are  the  cube  roots  of  the  corresponding  ones  in  tlm 
second.     The  last  are  perfect  cubes. 

1,  2,      3,     4,        5,        6,        7,-        8,        0.  Their  Humeri- 

1,  8,  27,  64,  125,  216,  343,  512,  720.  cal  «Pressl0n- 

ExAMrLE  1. — What   is   the  length   of  each   side    of  a 
..-  .,      cubical  block  eontain- 


L 

\ 

'- 

m 

[ 

• 

i 

ui 

r.r 

i 

i 
i 

i 

z 

f  J  ? 

ij. 
i 

i 
i 

\ 
i 
i 

■ 

id 

•i  k 

i 

i 
i 

i              1 

:, 


■i  I? 


ing  72'.»  cubic  inches  ? 

OCEUATIOIn. 

9x'>xb=72lt;  n-,-,0 
XX  1  =  7211;  Ii-mc.-,  9 
is  the  number. 


.Ab/ 1   — To      find      a  To  find  a  cube 
...    ,,      cube  is  to  find  a  nuin- 
/;'   ;  /j      ber  which,  multiplied 
!   /aV         iutu  itself  three  time-;, 

a"1  111 

or  mull!  nl led  on  ■  ■  into 
its  square,  produces 
the   u'iveii    nmii'ier. 
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2.  What  is  the  length  of  each  side  of  a  cubical  block, 
containing  1000  cubic  inches  ?  Am.  1 0. 

3.  What  is  the  cube  root  of  21024576  ?       Ans.  276. 

OPERATION. 
To  extract  the  121024576 

coberoot.  1st  trial  divisor=202x3=1200|  8 

20X7X3=  420 

72=     49| 

1669  13024  1st  dividend. 
2d  trial  divisor=270*x3=218700  11683 
270x6x3=5     4860 

n,  O  ' 


62=       36 
2d  true  divisor=223596. 


\ 

1341576  2d  dividend. 

1341576      » 


EXPLANATION. 

First,  We  separate  into  periods  of  3  figures  each,  the 
number,  placing  a  point  over  units,  thousands,  etc 

Second,  We  find  by  trial  the  greatest  cube  in  the  left 
hand  period,  and  placing  its  rdot  as  in  square  root,  -sub 
t^ct  the  cube  (8)  from  the  left  hand  period,  and  to  tht 
remainder  annex  the  next  period  for  a  dividend. 

Third,  We  square  the  root  figure,  and,  annexing  two 
ciphers,  multiply  .this* result  by  3  for  a  trial  divisor j 
then  we  divide  the  dividend  by  the  trial  divisor,  and  set 
the  quotient  as  the  second  figure  of  the  root. 

Fourth,  We  multiply  the  second  root  figure  by  the 
.first,  annex  one  cipher,  and  multiply  this  result  by  3 ; 
then,  adding  the  last  product  and  the  square  of  the  last 
root  figure  to  the  trial  divisor,  we  Gave  in  the  sum  the 
true  divisor. 

Fifth,  We  multiply  the  true  divisor  by  the  last  root 
figure,  subtract  the  product  from  the  dividend,  and  to  the 
remainder  annex  the  next  period  for  a  new  dividend. 

Sixth,  We  find  a  new  trial  divisor  and  proceed  as 
before  until  all  the  periods  have  been  used. 

The  true  figure  ,  Note. — The  true  figure  can  never  'exceed  9,  and  has  to 
never  above  ».  j,'e  invariably  found  by  trial. 

4.  What  is  the  cube  root  of  17576  ?  Ans.  26. 

5.  What  is  the  cube. root  of  970299  ?  Ans.  99. 

6.  What  is  the  cube  root  of  3796416  ?        Ans.  156. 
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7.  What  is  the  cuhe  root  of  vv,S4.604519  '!  Ans.  4.39. 

8.  What  is  the  cube  root  of  74.088  ? 

Remark. — To  extract  the  cube  root  of  a  vulgar  frac-  i ,,  ^xtra<:t  th* 
tion,  let  the  fraction  first  be  reduced  to  its  lowest  terms,  ':UJ'1'  ro,.ot  °f  » 

j   ,t_.        ,,  ,  ,,     ,  ii-  Yulgar  fraction 

and  then  the  cube  root  of  the  numerator  and  denominator 
be  extracted  separately,  if  exact ;  if  they  arc  not,  let 
them  be  reduced  to  a  decimal  and  then  take  their  root. 

9.   What  is  the  cube  root  of  -^gV? 

10.  What  is  the  cube  root  of -JIJ-?  Am.  »-. 

U.  What 'is  the  cube  root  of  31-^?  Arts.  of. 

12.  What  is  the  cube  root  of  -J- '( 

3v/|=xv.2=58.  Am. 

13.  What  is  the  cube  root  of  ff  ? 

14.  What  is  the  cube  root  of  -j-J-,  1 

15.  What  is  the  cube  root  of  -jrVi1' 

16.  What  is  the  cube  root  of  of  ? 

^3*=^-¥=3=H.  Ant. 

17.  What  is  the  cube  root  of  TiVsT  '■ 

345.  Example  1. — What  must  be  the  length,  depth 
and  breadth  of  a  box  when  these-  dimensions  are  alike, 
and  the  box  contains  4913  cubic  feet  ?  Ans.  17 

2.  A  jeweller  has  two  small  golden  balls;  one  is  1  inch 
in  diameter  and  the  other  two  inches :  how  many  of  the 
smaller  will  it  take  to  make  the  larger  one  '(        Ans.  8. 

3.  If  a  globe  of  gold,  1  inch  in  diameter,  is  worth  $100, 
what  is  the  diameter  of  a  globe  worth  $7200  ?     Ans.  8. 

4.  If  the  diameter  of  the  sun  is  886,144  miles  and  that 
of  the  earth  7912  miles,  how  many  bodies  like  the  earth 
will  make  one  as  large  as  the  sun  ?  Ans.  1,404,928. 

5.  If  1000  bodies  like  the  earth  are  required  to  make 
1  like  the  planet  Saturn,  and  if  the  diameter  of  that  planet 
is  79,000  miles,  what  is  the  diameter  of  the  earth  ? 

Aiis.  7900  mihes. 

6.  What  is  the  length  of  one  side  of  a  cubical  corn  bin 
that  contains  2500  bushels  '/  Ans.  14.58  bushels. 

7.  What  will  be  the  length  of  one  side  of  a  cubical 
block  .which  contains  1725  solid  or  cubic  inches  '' 

Ans.   12. 

8.  What  will  be  the  length  of  one  side  of  a  cubical 
block  of  granite,' whose 'contents  shall  be  equal  to  another 
32  feet  long,  lt>  feet  wide,  and  S  feet  thick '! 

^32x16x8=16  feet.  Aus. 
14 
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346.  Example  1.— What  is  the  square  root  of  580644? 

Ans.  762. 

2.  ^16796 16= how  many?  ' Ans.  1296. 

3.  How  many  figures  are  there  in  the  cube  of  99  ? 

Ans.  6. 

4.  How  many  figures  in  the  cube  of  40  ? 

5.  What  is  the  difference  between  ^K8  and  y/\  ? 

6.  What  is  the  difference  between  \K1  and  l3  ? 

7  A  square  table  of  mosaic  contains  30,625  square 
stones  of  equal  size :  what  number  is  in  one  of  its  sides? 

8.  A  person  wishes  to  form  a  tract  of  land,  containing 
50  acres,  2  rpods  and  20  rods,  into  a  perfect  square :  what 
will  be  the  length  of  $ach  side  ? 

9.  A  room  is  25  feet  long,  20  feet  wide  and  12  feet 
high  :  what  number  of  square  feet  does  it  contain  ? 

10.  What  is  the  cube  root  of  ■£&■  1 

11.  ^84.604519=howmany?  Ans.  4.39. 

12.  A  pipe,  |  of  an  inch  in  diameter,  will  fill  a  cistern 
in  5  hours  :  in  what  time  will  a  pipe  2?  inches  in  diameter 
fill  it?  Ans.  33|min. 

13.  What  is  the  cube  root  of  28  ? 

14.  A  general,  with  a  force  of  3136  men  wishes  to  form 
them  into  a  square :  how  many  must  he  place  in  rank  and 
file? 


MISCELLANEOUS     ARITHMETIC. 


PART   SIXTH. 


ARITHMETICAL    PROGRESSION. 


347.  Arithmetical  Progression  is  the  term  that  describes  Arithmetical 
n  increasing  or  decreasing  series  of  numbers  by  the  addi-  {jne^688'0"  de' 
ion  or  subtraction  of  the  same  figure. 

343.  An  increasing  scries,  commencing  with  2,  is  2,  4,  An  increasing 
>,  8,   10,  "12,  14,  etc.  seriea- 

349.   A  decreasing  series,  commencing  with  14,  is,  by  a  decreasing 
he  subtraction  of  the  same  common   difference,  14,  12, senea- 
.0,  8,  6,  4,  2. 

353.  The  numbers  used  are  the  terms  of  the  series  or  Terms: 
irogression.     The  first   and   last   are    the    extremes,  the  extremes; 
ithers  the  means.  .,  means. 

351.    In  each  Arithmetical  Progression  are  five  parts ;  Number  of 

hree  of  which  being  known,  the  two  others  can  be  found ;  terms  and 
t_  names. 

nese  are, 
1st.    The  first  term. 
2d.    The  last  term. 
3d.    The  common  difference. 
4th.  The  number  of  terms. 
5th.  The  sum  of  all  the  terms. 

Example  1. — A  boy  bought  20  marbles,  and  paid  1 
sent  for  the  first,  3  cents  for  the  second,  ant!  *o  on':  what 
number  of  cents  did  he  invest  in  that  purchase  ? 

A  /is.  39. 


ARITHMETICAL  PROGRESSION. 


OPERATION. 

To  find  any  des-      19  the,  number,  less   1. 
.gnated  term.  2  common  difference. 

38 

1  first  term. 
—  » 
39  last  term. 


EXPLANATION. 

Here,  we  multiply  the 
common  difference  (2)  by 
flie  number  of  terms  pre>- 
ceding  the  required  term; 
we  then  add  the  product  to 
the  first  term  (the  series 
being   an    increasing   one). 


and  find  in  the  sum  the  answer  sought 

When  the  se-       Note. — When  the  series  is  a  decreasing  one,  we  vary 
nes    ecreases.  from  ^e  '.^q^q  an(j  subtract  the  product  from  the  first 
term,  and  find  answer  in  the  difference. 

2.  If  a  man  on  a  journey  travel  the  first  day  3 J  miles, 
the  second  6,  and  so  on  in  arithmetical  progression,  how 
far  will  he  travel  the  20th  day  ?  Aus.  51m. 

3.  A  man  had  5  sons  whose  ages  had  the  same  differ- 
ence ;  the  youngest  was  6  years  old  and  the  oldest  26 : 
what  was  the  common  difference  of  their  ages  ?   Ans.  4. 

4.  The  extremes  of  an  arithmetical  series  are  3  and  59, 
and  the  number  of  terms  8:  what  is  the  common  differ- 
ence ?  Ans.  8. 

OPERATION.  I  EXPLANATION. 

common  differ-  59 — 3=5:J-r-7=8.  [       The  extremes.and  number 

ence  when  ex-  0f  terms  having  been  given,  we  found  the  common  differ- 
number  of  ence  by  tjje  division  of  the  difference  of  the  extremes 
term8areeiTen-(=56)  by  the  number  of  terms  less  1  (8-1=7). 

5.  The  extremes  are  17  and  137,  and  the  number  of 
terms  9  :  what  is  the  common  difference  ? 

6.  The  extremes  are  24  and  180,  and  the  number  of 
terms  13  :  what  is  the  common  difference  ? 

7.  A  man  had  6  sons  whose  several  ages  differed  alike; 
the  youngest  was  3  years  old  and  the  eldest  28  :  what  was 
the  difference  of  their  ages  ? 

8.  A  man  has  10  sons  whose  ages  form  an  arithmetical 
series  ;  the  youngest  is  2  and  the  eldest  20  :  what  is  the 
difference  of  their  ages  ? 

9.  If  the  extremes  be  3  and  45,  and  the  common  differ- 
ence 6,  what  is  the  number  of  terms  ?  Ans.  8. 

EXPLANATION. 

_  _  1°  this  example,  the  ex- 
tremes and      tremes  and  the  common  difference  beimi-  iriven    up  divide' 
common  differ-   ,       ,.  ~                   ,.  .,            .                 ,  A  r      ,,  "   t>'v<j"i  v^uiviuc. 
ence  are  given,  the  difference  or  the  extremes  (45 — d=liJ)  by  the  com- 
mon difference*  (0)4-1=7. 


OPERATION. 
When  the  ex-       45^3=42-6=7+1=5 


OPERATION. 

1+12=18x0=7! 
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10.  A  man  being  asked  the  number  of  his  children, 
id  that  the  youngest  was  8  and  the  eldest  36,  and  that 
e  increase  had  been  one  in  every  3  years  :  how  many 
id  he? 

11.  A  stone  falling  descends  I62  feet  in  the  first  second, 
,d  209 fV  in  the  last  second;  the  increase  of  its  velocity 
second  being  82 J  feet:  in  how  many  seconds  does  it 
II?  Ans.    7 

12.  How  many  times  does  a  clock  strike  in  12  hours  ? 

Ans.   78. 

EXPLANATION. 
We   multiply   the    sum  of  When  the  ei 

e  extremes  (L+12)  by  one  half  (=6)  the  number  of trom?s  ani 

v  '      J  ^         /  number  of 

riBS.  terms  are 

13.  If  a  piece  of  land,  60  rods  in  length,  be  20  rods  given> 
,de  at  one  end,  and  at  the  other  terminates  angularly, 

lat  is  its  number  of  square  rods  ?  Ans.  600. 

14.  The  first  tevm  is  5,  the  common  difference  8,  and 
e  number  of  terms  21  :  what  is  the  sum  of  the  series  ? 

Ans.   1085. 

OPERATION.  EXPLANATION. 

8x21=168  We  find,  in  this  case,  the  when  the  first 

Add  5  list    term    by    multiplying*"?™,  common 

the  common  difference  (8)  number  of 

1685  by    the    number    of    terms term8aregiTen 

1)  and  adding  first  term  to  the  product. 

15.  The  first  term  is  7,  the  common  difference  9,  and 
e  number  of  terms  25  :  what  is  the  sum  of  the  series  ? 

16.  The  first  term  is  f,  the  common  difference  3  J,  and 
e  number  of  terms  60  :  what  is  the  sum  of  the  series  ? 

17.  A  falling  body  descends  lOrV  feet  in  the  first  second 
time,  and  the  increase  of  velocity  is  32j  feet  each  suc- 

ieding  second  :  how  far  will  it  fall  in  8  secouds? 

18.  The  sum  of  an  arithmetical  series  is  7,  the  number 
terms  8,  and  the  least  term  4  :   what  is  the  greatest 

rm?  Ans.   14. 

OPERATION.  EXPLANATION. 

.8-4-2=4  ;  72-5-1=  18,  and  18-4=14.  We  divide  the  Whf„  the  ,um 
im  of  the  series  (72)  by  half  the  number  of  terms  (4),  £'*  *of ''£  mUn" 
id  subtract  the  given  extreme  (4)  for  answer.  an.i  one  ex-- 

19.  Th«  sum   of  a  series  is  264,  the  number  of  terms  ^°  iVre 
5,  and  the  greatest  term  is  89  :  what  is  the  least  term  ? 

20.  A  falling  body  descends  1029}  feet  in  8  seconds;, 
the  8th  second  it  falls  241}  :   how  far  docs  it  fall  in  the 

:st  second  ?  Ans.  16^. 
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GEOMETKICAL  PROGRESSION, 

Geometrical  352,    Geometrical  Progression  -is  the  term  applied  to  that 

InedreSS1°n  part  of  arithmetic  which  shows  the  increase,  by  multipli- 
cation, or  decrease  by  division,  of  a  numerical  series  through 
a  common  number. 

The  terms.  353    f^g  numbers  of  these  series  are  terms ;  the  first 

and  last  are  the  extreme ;  the  others  mean. 

The  ratio;  354.  Ther  common  number  employed  is  the  ratio.     It  is 

when  an  inte-  an  integer  when  the  series  increases,  but  a  fraction  when  it 

?er ;   when  a      .  °  > 

raction.  decreases. 

An  increasing       355.  An  increasing  series,  with  the  ratio  2  is,  1,  2,  4, 

e?ea8SiLaSedrte8. 8>  16>  32'  64>  U8>  a  decreasing  series,  with  the  ratio  \, 

g  is,  128,  64,  32,  16,  8,  4,  2,  1. 

Five  terms  and      356.  There  are  five  terms  in  Geometrical  Progression, 
eir  names.      an^  three  of  which  known,  easily  determines  the  remain- 
ing two  :  these,  are, 
1st.  The  first  term. 
2d.    The  last  term. 
3d.    The  number  of  terms. 
4th.  The  sum  of  all  the  terms. 
5th.  The  ratio. 

Note. — By  the  ratio,  we  multiply  or  divide  to  form  the 
series. 

Remark. — A  proper  understanding  of  this  branch  of 
numbers,  requires  the  knowledge  of  Algebraic  equations 
and  logarithms.  In  this  work,  a  few  illustrative  examples 
only  are  given. 

Example  1. — The  first  term  is  3  and  the  ratio  2:  what 
is  the  6th  term  ? 

EXPLANATION. 

We  multiply  the  . 
first   term   by   that 
power   of  the  ratio 
whose  index  is  equal 

to  the  number  of  terms  preceding  the  required  term  for 

answer. 


OPERATION. 

When  the  first  9v9v9v9v9 — 96 —  Q9 

term,  ratio  and  ^X^X-'X-X^—- '   — 0_, 

number  of  3  1st  term 

•  terms  are  given,  

to  find  the  last 

:>r  any  term.  96    Ans. 


Remark. — It  will  be  seen  that  the  last  term  is  equal  to 
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the   first  term  multiplied  by  tin;  ratio,  r : i j ■-■•■>  1   to  a  power 
less  1  than  the  uumbcr  of  terms. 

2.  The  first  term  of  a  decreasing  progression  is  128,  the 
ratio  £,  and  the  number  of  terms  7  :   what  is  the  i.i-t  term  . 

(J)s=,rV  _]28x,A=V4J==:-'.  ^'-- 

3.  A  sum  of  money  is  to  be  divided  anion.,  id  persons*; 
A  is  to  have  $10,  B  $80,  and  so  on  :  what  will  +;ie  ((Huh 
receive?  Ann.  SI-0,8:J0. 

4.  A  lad  offered  to  purchase  J  7  oi.ci-vs,  and  to  pay  for 
them  at  the  rate  of  one  cent  for  the  first,  2  cents  l'<.r  the 
second,  and  so  on  in  duplicate  order  :  what  was  the  cost  of 
the  17th  orange  ? 

5.  The  extremes  are  2  and  L'.0,000.  and  the  ratio  10 : 
what  is  the  sum  of  the  series  ? 

OPERATION. 

20000—2=19998;    10-1=9:    1909,^=2222 ;    and^^/J;. 

2222+200' it  =22222.  Ann.  tio  have  b^ 

piven. 
EXPLANATION. 

In  this  example  we  divide  the  difference  of  the  ex- 
tremes (1999;s)  by  the  ratio  less  1  (10—1=9),  and  add 
to  the  quotient  the  greater  extreme. 

6.  A  man  trading  for  a  horse  offered  to  pay  for  him  at 
the  rate  of  a  cent  for  the  1st  nail  in  his  shoes,  3  for  the 
2d,  and  so  on  ;  there  were  32  nails :  what  did  the  horse 
cost?  'Ans.  $9,205,100,044,259.20. 

7.  A  father,  at  the  celebration  of  his  daughter  s  birth- 
day in  J;  nuiry,  gave  her  $5,  and  said  he  would  double  it 
on  the  first  diy  of  each  successive  week  in  the  fifth  year: 
what  was  the  sum  that  he,  through  ignorance  of  V.  '".'metric -a! 
Progression,  pledged  himself  to  pay '{ 


PERMUTATION   AND   CO.VIMINATDN. 

857-    1','nnutation  is  a  proces-  to  find  the  dilb  rent  ways  p,.n,Ul.i;il)„ 
•in  which  numbers  or  things  can   be  placed;    C<jmLin'.itiu,t,u}'A  '^mhini 

,  .  L     .  .  tion  denned 

their  various  arrangements  in  sets  or  series. 
*     ExA.MPLK    I. — In    how    many    different    ways    can    we 
arrange'  the  first  five  letters  of  the  alphibjt? 

°  .4«8.  120. 
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„     „     ,  OPERATION. 

To  Sod  pernni-  i 

rations.  1.  a  b  c  d  e 


2.  b  c  d  e  a 

3.  d  e  a  b  c 

4.  e  a  b  c  d,  etc. 
1x2x3x4x5=120. 
abed    e=  5  letters. 


EXPLANATION. 

We  multiply  together  all 
the  terms  of  the  natural 
series  from  1  up  to  the 
given  number,  and  find,  in 
the  last  product,  the  num- 
ber of  changes  sought. 

2.  How  many  different  integral  numbers  may  be  ex- 
pressed by  writing  once  in  each  number/  the  9  digits  in 
succession?  Arts.  1x2x3x4x5x6x7x8x9=362880. 

3.  The  solar  spectrum  consists  of  7  colors — red,  orange, 
yellow,  green,  blue,  indigo  and  violet:  in  what  varieties 
can  these  be  placed  ?  Ans.  5040 

4.  How  many  changes  can  be  rung  on  St.  Michael's 
bells,  supposing  them  to  be  8,  and  allowing  3  seconds  to 
each  round  ? 

5.  How  many  different  companies,  each  of  7  men,  may 
be  selected  from  21  men  ? 

OPERATION. 

21X20X19X18X17X16X15 

— - — -- — -■ • =116280.  Ans. 

IX   2X  3x  4x   5X   Gx   7 

EXPLANATION. 

To  find  the  Here    we  form  a  1st  series  of  numbers,  commencing 

binations  of      with  that  (21).  to  be  selected  from,  and  decreasing   aa 

8Sn "Umber  ofmany  times  as  the  other  number  expresses;    and  a  2d 

series,  commencing  with  1,  increasing  to  the  number  to 

be  combined  for  a  divisor,  and  find  in  the  quotient  the 

combinations  sought. 

6.  The  graduating  class  of  the  University  of  the  South 
consists  of  80  members,  12  of  whom  are  to  have  honors 
and  appointments  :  how  many  different  selections  could 
be  made  ? 

7  There  :-,re  said  to  be  56  different  elements  in  nature  : 
if  one  particle  in  each  element  will  combine  with  one  par- 
ticle in  each  of  ihe  other  elements,  how  many  combina- 
tions may  be  formed  ?  Ans.  1540. 


MENSURATION. 


19.f 


MENSURATION. 

358.   Men* a. -n,' ;,,,i.  ig   that   part  of  arithnieiic. 
which  describes  capacities  of  various  kinds. 


so  once 


M>  n jU!(iO"» 


Remark — The   points,  lines  and   surfaces    lem-d    in  Points,  liac.,. 
mensuration    ,ve    imaginary,  and   are,   simply,   ;■...;.-    to    a' 
mathematical  inquiry. 


itU;.,  nol  real. 


1>KFINITI0NS. 

859.  ExAsin.K  1 . — A  point  has  neither  lenuth,  lr.vadth  A  p.jiot. 
nor  thickness,  but  oniy  po.-ition. 

2.  A  line  has  length,  but  no  breadth  or  thickno^  a  lino. 
. '6.     A    right    line,    or    sM-.r^ht  A   ri-ht ,.'"' 

!•  iii-  >■  ■'  .traigiil  line. 

line,  extends  only  in  one  uir.  etiou. 

\  4.  A  broken  line  is  formed  A  broken  lln* 

\  of  two  or  more  right  lines. 

^-^  5.     A    curved,  line    is    one    that    constantly A  ourved  lma 

changes  its  direction. 

!i.  T;vo  lines  are  perpendicular  to  each  ,p  rpendi<»:iu< 

i       i  lines. 

other,  when  they  touch  so  as  to  form  right 

an:;!es. 


..'.'"  7   Two  parallel  lines  are  everywhere  Parallel  imo» 

equally  distant  from  each  other. 

*.  Two  lines  are  oblique  to  each  other  when  oblique  line*. 
tlioT    point  of  union   makes   acute    or  obui-e 


'.>.    A  surface,  superficies,  or  area,  has  *  ,",'l1(r1M."';jrsu 
"^\  length    and  breadth,  but   no  thickness,  an'». 

"\  aod  is  plane  or  curved. 

It).    A  plane  surface  is  such,   that,  if  a  piano  surfao* 
/ -•''         imv  t w ( i  points  are  assumed  ho. hi  it,  the 
y^  "straight  line  joining  the  point.-  will   be 

wholly  upon  the  face. 
11.   A  curved   Miri'ace   constantly  changes  direction,  as  a  ,-urvo  s  sut- 
the  exterior  of  a  globular  body.  ""' 
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MENSURATION. 


A  polygon. 


Polygons  of  va- 
rious eizes. 


'1  riangles,  equi- 
lateral ; 
isosceles; 
scalene. 


12.  A  polygon  is  a  plane  figure  bounded  by  at  least 
three  straight  lines. 

13.  A  polygon  of  3  sides  is  called  a  triangle;  of  4,  a 
quadrangle;  of  5,  a  pentagon;  of  6,  a  hexagon;  of  7,  a 
heptagon  ;  of  8,  an  octagon,  etc. 

14.  Triangles  with  3  equal  sides, 
are  equilateral;  with  2,  are  isosceles; 
with  3  unequal  sides,  are  scalene. 


To  find  the  area 
of  a  parallelo- 
gram, rectangle, 
or  square. 


Notc- 
angles   see 


For    measurement 
180th  page. 


of    tri- 


36©. 
area    of 

length  is  40  rods  and  breadth  20  ? 

Ans.  5a. 


Example  1. — What  is  the 
a    rectangular    field,    whose 


OPERATION.  EXPLANATION. 

40  We      multiply 

20  the   base   by  the 

altitude,  and  have 
the  answer,  800 
rods.  This  re- 
duced by  the 
number  of  square  rods  (4x40)  in  a  square  acre,  gives  5. 
Note. — For  definitions  of  square,  etc.,  see  Art.  332-334. 


160)800(5  acres. 
800 


A   trapezoid. 


2.  What  is  the  area  of  a  parallelogram  whose  base  is  2 
feet  and  height  3  inches?  Ans.  72  sq.  in. 

3.  What  are  the  contents  of  a  field  nO  rods  square? 

4.  rlhe  parallel  sides  of  a  trapezoid  are  7  and  11  feet, 
and  its  height  or  altitude  4  feet :  what  is  its  area  ? 

Ans.  36  sq.  ft. 
— »™,„...~™_~__™__.  Note. — A  trapezoid  is 

/  \       a  4  sided  figure,  having 

/  \     two   of  its   sides   par- 

/__ \     allel. 


To  find  the  area 
of  a  trapezoid. 


OPEBATION.  EXPLANATION. 

11+7=  \  8x4=72-f-2=36.  |  Here  we  multiply  the  sum 
of  the  two  parallel  sides  (=18)  by  the  altitude,  and  divide, 
the  product  by  2,  which  gives  the  area. 

5    What  is  the  area  of  a  trapezoid  whose  parallel  sides 
are  20.5  and  12.25,  and  its  altitude  10.75yds.  ? 

Ans.  176.031  sq,  in. 


MENSURATION. 


in; 


Remark. — The  diagonal  of  a  trapezoid   divides  it  into  Tie- .liagonal  of 

! " ' ~;;a\  two      triangles     whose  a  traPe*°'<1- 

i  ,-■' "       j     \  bases   urc   the    parallel 

!  ,,■•"'  \         \  sides  of  the  trapezoid, 

j       ,,,-•'"  ;  '•  and  whose  common  al- 

l:'.'...„„. — . — l _.  .i      titudc   is   the  altitude 

of  the  trapezoid. 

6.  What  is  the  area  of  a  trapezoid  whoso  altitude  is  8, 
and  whose  parallel  sides  are  12  and  18  ''.  A  us,  12vv. 

7    What  is  the  area  of  a 
triangle  whose  hase  is  50 
feet  and  altitude  S  feet  ? 
^  Jvs.  200  sq.  ft. 

Note. — For  definitions  of  a  triangle  see  Art.  358,  14  Def. 


We  multiply  the  base  by  To  find  the  area 

1   J  •>  of  v.  tn 


OPERATION.  EXPLANATION. 

50x4=200. 
half  (8-=-2=4)  the  altitude 

8.  What  are  the  contents  of  a  triangular  field  whose 
base  is  25  rods  and  altitude  18  rods? 

9.  The  sides  of  a  triangle  are  8,  10  and  12  feet:  what 
is  its  area  ? 

OPERATION. 

8+10+12=30-^2=15;   15-8=7 
15—10=5  ;_15— 12=3;  •15X7X 
5x3=1575=40  sq.  ft.  nearly. 

rate  side,  and  then,  by  multiplying  together  the  \  sum 
(=15)  and  the  three  remainders  (7,  5,  3),  we  have  in 
the  square  root  of  the  continued  product  the  area. 

10.  The  sides  of  a  triangle  are  7,  12  and  15  :  what  is 
its  area  ?  Ans.  x/1700=41.23+ 

11.  The  sides  of  a  triangle  are  10,  15,  20  :  what  is  its 
area? 

12.  What  is  the  area  of  a  parallelogram  whose  hase  is 
30  feet  and  altitude  S  feet :  and  what,  if  diagonally  marked, 
would  be  the  areas  each  of  the  triangle-  formed  by  such 
line? 


i  triangle. 


EXPLANATION. 

From   the    V  To  find  area 
n     i        .r.  vrlvn  three 
Slim    ot    the    o  <:ck -.of  atrian- 

sides    we    sub-  S'e  are  knowu- 
tract  eaehsepa- 
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The  diagonal  of 
i  parallelo- 
;ram. 


Remark. — The  diagonal  of  a  parallelogram  separates 

it  into  2  equal  tri- 
angles, whose  bases 
and  altitudes  are 
each  equal  to  the 
base  and  altitude  of 
the  parallelogram. 

EXPLANATION. 

The  base,  multiplied  by 
altitude,  gives  the  first  an- 
£),  the  second. 


OPERATION. 

30x8=240 

240-^2=120. 


To  find  area  of 
i  parallelo- 
;ram;  also, 

then  triangied.  gwer ;  that,  divided  by  2  (: 


Note. — The  area  of  a  triangle  is  $  the  area  of  a  paral- 
lelogram that  has  the  same  base  and  altitude. 

13.  What  is  the  area  of  a  parallelogram  whose  base  is 
35  feet  and  altitude  10  ?  what,  if  diagonally  marked, 
would  be  the  areas  of  its  triangular  divisions  ? 

1 4.  The  sides  of  a  square  are  10  feet  and  the  apothem 
5  feet :  what  is  its  area  ?  Arts.  100  sq.  ft. 


Phe     apothem 
^f  a  polygon. 


Note. — The  apothem 
of  a  polygon,  or  a  fig- 
•ure  with  many  angles, 
is  the  perpendicular 
drawn  from  the  centre 
of  the  polygon  to 
the  middle  of  either 
side. 


OPERATION.  I  EXPLANATION. 

rofind  area  of  10x4=  if)  X  2£(  =  ij  5)=100.|     Here,    the    perimeter,    or 
my  regular  poi-  bouiliikl ,„.  iines  0f  the  figure)  js  multiplied  by  I  its  apothem. 

15.  The  sides  of  a  square  are  30  feet  and  the  apothem 
15  feet :  what  is  its  area? 

1'he  areas  of  all  similar  figures  are  to  each  other  as  the 
squares  of  their  homologous  or  proportionate  sides.  By 
the  following  table  of  the  areas  of  regular  polygons,  when 
each  side  is  a  unit,  we  can  easily  calculate  the  areas  of 
figures  therein  named  : 


MENSURATION. 
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Name. 


No.  Sides 


Triangle ;  ;] 

Square  j  4 

Pentagon j  5 

Hexagon '  (j 

Heptagon j  7 

Octagon  j  8 

Nonagon j  9 

Decagon j  10 

Undecagon 11 

Dodecagon  i  \A 


Apothem. 


0.2886751 
0.5000000 
0.0881910 
0.8660254 

1.038:>607 
1.2071068 
1.37:7387 
1.5388418 
1.702*430 
1.8600254 


0.1 330 127 
J.oui/ouno 
1.72(14774 
2. 598, ,762 
3.033012  1 
4.8284^71 
0.18!  s;M 2 
7.09-L;<J^8 

;;. 3050309 

11.19015:4 


A  table  for  far-ii- 
itatui^'  ar^ttl  cal- 
culations of 
polygon*. 


16.  The  side  of  an  octagon  is  10  feet  and  its  apoihem 
12.07106  :  what  is  its  area?  Ans.  482.811:7  sq!  in. 

O  PI'.  RATION.  EXPLANATION. 

10X10=100X4.8284271=4S2.842+  We     square  To  findftrea  of 

One  side  of  the  polygon  whose  area  is  required,  and  mul-f .polygon  by 
tiply  the  square  by  the  tabular  area  of  the  polygon  named, " 
for  area. 

17    What  is   the  area  of  a  regular  triangle,  one  side 
being  8  inches  ? 

18.  What  is  the  area  of  a  square,  one  side  being  12 
inches  ? 

19.  What  is  the  area  of  a  heptagon,  one  side  being  3 
feet? 

20.  What  is  the  area  of  an  octagon,  one  of  the  sides 
measuring  8  rods '( 

21.  What  is  the  circumference  of  a  circle  whose  diamc-Tofin<i  tn,>  «£• 

.  -i       o  a         -1  c  t.,  ...        •■  cumforence  of 

ter  is  5  miles  :  Ans.  lo.<  0^0  nuics.      a  circle. 


OPERATION'. 

5X3.1410=15.7080. 


EXPLANATION. 

The  diameter  is  multiplied 


by  3.1416dec.,  and  gives  very  nearly  the  circumference. 

i 

Jfote. — For  definitions  of  a  circle  and  its  divisions  see 
Arts.  335-341. 

22.  What  is  the  circumference  of  a  circle  whose  diame- 
ter is  30  feet?  Ans.  94.2480  feet. 

tf0(l!m — The  diameter  of  a  circle  is  found  by  the  inverse  Jl"lf;"rd„1,ha\.dl! 
operation:  94.243 .-s-J.I 4 16=30.  «k •'  l 
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23.  What  is  the  circumference  of  a  circle  whose  diame- 
ter  is  20  miles  ? 

24.  What  is  the  area  of  a  circle  whose  diameter  is  7  1 

Ans.  38.4846. 


OPERATION. 

To  find  the  area  7  X  7=  49  X. 7854=38.4846 
of  a  circle  wiieu 
the  diameter  la 
given. 


EXPLANATION. 

Multiply  the  square  of  the 
diameter  by  the  decimal  .7854. 

25.  Wliat  is  the  area  of  a  circle  whose  diameter  is  9  ? 

Ans.  63.6174.  . 

26.  What  is  the  area  of  a  circle  whose  diameter  is  20 
miles  ? 

_  27    The  diameter  of  a  circle  is  20  feet :  what  is  the 
side  of  the  inscribed  square?  Ans.  14.142ft. 

OPERATION.  EXPLANATION. 

202=400;  400-2=200;        We    extract    the   square 

root  of  i  of  the  square  of 
the  diameter. 

28.  What  is  the  side  of 
the  greatest  square  stick  of 
timber  that  can  be  hewn 
from  a  cylindrical  log  36 
inches  in  diameter  ? 

29.  What  is  the  convex 
surface  of  a  prism  whose, 
base  is  bounded  by  7  equal 
sides,  each  being  33  feet, 
and  the  altitude  22  ? 


To  find  the  side 

of  a  square  in-  ,  -    .       , 

scribed .in  a  eir-    and  ^200=  14.142. 

tie. 


Ans.  508. 


■''i 


ft, 


A  prism  de- 
nned. 


Remark. — A  prism  is  a  solid*  with  two  similar  equal 

parallel     faces,    called 
njjjjjjli     bases,    and     its    other 
H^NH     faces  parallelograms. 


OPERATION. 

Tofindthecon-     33x7=231x22=5082. 

"vex   surface   of  _ 
a  i 


EXPLANATION. 

Here   multiply    the    peri- 


[ngh"pnsm.0  meter  of  base  by  the  altitude. 

when  it  is  right;      Note. — A  prism  is  called  right  when  its  edges  are  per- 
when  °rian"u-  pendicular  to  its  bases ;  when  not  perpendicular,  oblique. 
lar,  etc.      °     It  is  also  triangular,  quadrangular,  etc.,  according  to  its 
bases. 


*  A  solid  is  a  figure  which  has  length,  breadth  and  thickness 


MENSURATION. 


1<)W 


30.  Whit  is  the  convex  surface  of  a  prism  who  i  t  Ji»ti: 
are  6  equal  sides,  each  IS  inches  iu  length,  arid  in  altitude 
14  inches ? 


— -  ,  Koi< . — When  a   prism   is   bouiahd  a  pnraiioiopip* 

[:,"■;'■!    by    0    parallelograms,    it    is    e.illcd    a 
k,  ,.— , liyil    parallelepiped  on. 

When    t.lie^e.    G    parallelogram-   p. re  wh.-n  it  i«  n-<- 
rectangles,     the     paralh!opip<  don     is  ' ■""' ;''ll;""; 
rectangular;    when    cqr.nl    rcctaii  :'■  ;  -,  v>-h"n  ;i  cube. 
it  is  a  cube. 

31.   What  is  the  convex  surf'aco  of 

a  prism  with  6  equal   sides,  each  1  1 

inches  long,  and  the  altitude  '.I  indu  -s  ''. 

82.  Wh  it  is   the   convex   surface   of  a   cylinder   whose 

altitude  is  50  feet  and  the  diameter  of  whose  ba-o  is  :''■,) 

feet?  Am.  31-H.ij  sq.  ft. 

Nob-..—\  cylinder  is  around  body,  whose  diameter  is  A  <-yiind?r  de 

unvariable,  an.l   wh  se 


ends    arc    equal 
parallel  circles. 


d 


OPERATION. 

S.ldlu    decimal. 
20  diameter. 


6283. id 


50  altitude. 


EXPLANATION-, 

Here,  as    we   did    to  H>>  1  To  fiiwi  mn-.f.' 
the    diameter    of    a    <■  o-!o,  ^Zu  "l  !^y' 
Art.  ZV>.  22   Ex..  w,;   .iir' 
tiply  .3.1  il(>  by  the  dia;ee- 
ter,  and  that  result  by  '.Ik; 
altitude. 


33.  What  is  the  convex  surface  of  a  cylinder  vliose 
altitude  is  1  foot,  and  the  circumference  of  who<e  h..-,e  is 
1  foot  and  o  inches  ?  Aha.   ±\i\  sq.  ia. 

34.  What  are  the  contents  of  a  cylinder  whose  l.ase 
diameter  is  14  and  altitude  25?  An*.  osUS  4. 


OI'KKATToN. 


RXI'I.AN  A  I  lfl\ 


14xU==100x.7<S.">l=153f>3Slx25=3,<UK  ||       l„      this  Tof.n.nhe  .•--,„. 
case,  having  found  the  area  of  t  lie  has-  by  limit  ipl  yi  o._  the  t:j"i""'t  a  <■'>""- 
square  of  1-1   by   decimal  .785-!-.  we   find    the   ciub-nts  |,y 
multipl ving  (hit  result  by  the  altitude. 

35.   Wh  t    ire    the  '-oieents   of   a   cylinhr    who-'"   hi-e 
diameter  is   ! s  and  wlio.se  eiti'ivic  is  V 

3(>.   How   ;.i.iny  inche-i  in  a  cylinder  who  e  1;  is. •  <'i. teeter 
is  15  aud  "•  Iiusc  altitude  is  <>  ? 
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37    What  are  the  contents  of  a  pyramid  whose  are* 
base  is  <5U  and  altitude  18  ?  Arts.  360. 


A  pyramid  de- 
fined : 


its  vertex. 


Note. — A  pyramid  is  a  solid 
having  a  polygonal  face,  called 
the  base.  Its  oMier  faces  are 
called  triangles,  aud  meet  at  a 
common  point,  the  vertex. 

OPERATION. 

60x18=10*0-^=360. 

EXPLANATION. 

The  area  base  is  multiplied  by 
of  that  taken  for  the  contents. 

contents  of  a  pyramid,  the  area  of 


To  find  the  con 

tents  of  a  pyra-  . ,    >     , .  •       ,  ,     , 

mid.  the  altitude,  and  J 

38.    What  are   the 
whose  I'.-.se  is  350  and  the  altitude  25 

3l>.  W  iiat  is  the  convex  surface  of  a  right  pyramid 
whose  sli.ut  height  is  28  feet,  and  the  circumference  of 
whose  bare  is  42  feet?  Avs.  8^2  sq.  ft. 


To  find  the  con- 
rex  surface  of  a  i 


OP.KKATIOP. 

4:/X21=882. 


The 


EXPLA'S  i:iON. 

circumference  of  the 


rightUpyramida  ^>ase  ^s  niultiplied  by  i  of  the  slant  height. 

40.  What  is  the  convex  surface  of  a  right  pyramid 
whose  slai.t  height  is  56  feet,  and  the  circumference  of 
whose  base  is  60ft.  ? 

4i  What  are  the  contents  of  a  cone  whose  altitude  is 
30  feet  and  the  diameter  of  whose  base  is  1  Oft.  ? 

Aris.  785.40  sq.  ft. 

4  eone.  a  Note. — A  cone  is  a  pyramid  with 

circular  base. 

OPERA  HON. 

10"  X  .7854  -.7  85  W0  x  30= 
23562000-=-:,=785.40. 

KXPLAM  VTION. 

Here,  the  squa.-e  of  the  bas« 
multiplied  by  dec  uial  .7854,  and 
that  result  by  the  altitude,  with  a 
division  by  8,  givt  the  contents. 

42.  What  are  the  contents  of  a  cone  win  se  altitude  i« 
25  feet,  and  the  diameter  of  whose  base  is  >'■  feet? 

Am..  : 18.88  sq.  ft. 

43.  Y/ h-.it  is  the  convex  surface  of  :•  ,  .lit  cone  whose 
slant  height  is  90  feet  and  thecircumi'crei^uof  whose  base 
ia  60  feet  ?  Aim.  27  sq.  ft 


■ENSUBATION. 


iOl 


OPERATION,  j  EXPLANATION. 

60x45=2700.  I     We  multiply  the  circum-  To  fin.itho con- 

ference of  the  base  by  i  the  .slant  height.  ;&?**"■*  °' '" 

44.  What  is  the  convex  surface,  of  a  right  coue,  whu-c 
slant  height  is  36  foot  and  base  circumference  lb  feet? 

Note. — A  cone  is  called  right,  when  its  edges  are  per-  whfi.  aeon.?  1- 
pendicular  to  its  bases;  otherwise,  it  is  oblique.  t.W.iue"  ' 

45.  W  bat  is  the  surface  of  a  sphere  whose  diameter  is 
8?  J, is.  201.00. 

Notr  — A  sphere  is  a  solid  body  A  sphere, 
bounded  by  a  curved  surface,  ad 
parts  being  equi-distant  from  a 
point  within,  called  the  centre. 
Its  diameter  is  a  straight  line  its  diameter, 
passing  through  its  centre.  All 
diameters  of  the  same  sphere  are 
equal. 

Remark. — The  surface  of  a  sphere  equals  4  great 
circles  of  the  same  sphere ;  and,  as  we  find  the  area  of  a 
circle  by  multiplying  (Ex.  1,  App.  Sq.  R.)  the  circum- 
ference by  i  diameter,  so  we  find  a  spherical  surface,  as 
shown  in  the  explanation. 

OPERATION.  I  EXPLANATION. 

8*=64x3. 1416=201.06.  |  In  this  case  we  square  the  to  find  the  sur- 
diameter,  and,  multiplying  it  by  3.1416dec,  find  the taoe< 'f-^pherr. 
surface. 

46.  What  is  the  surface  of  a  sphere  whose  diameter  is 
9ft.  ?  Ans.  254.46  sq.  ft. 

47.  If  the  sun's  diameter  is  806,000  miles,  what  is  its 
surface  ?  Ans.  2.522,120,323,072  sq.  in. 

48.  What  are  the  contents  of  a  sphere  whose  diameter 
is  5ft.?  '  Am.  05.450  sq.  ft. 

OPERATION.  '.  EXPLANATION. 

5*X3. 1416=73.540x5=.        We   multiply  the  surface  r..nmi  the oon- 
392.700-=-6=65.450.  I   by  the  diameter,  and  divide  tonts  ofsPhere 

I  that  by  0. 

49.  What  are  the  contents  of  a  sphere  whose  diameter 
is  20  feet '( 

50.  What  are  the  contents  of  a  sphere  whose  diameter 
is  28  rods  1 

51.  What  are  the  contents  of  a  sphere  whose  diameter 
iB  8000  miles  ? 

15 
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MISCELLANEOUS    EXAMPLES. 

361.  Example  1. — A  merchant  bought  12  cases  of 
merchandise  for  §569 :  what  would  25  have  cost  at  the 
same  rate  ? 

2.  If  8yds.  of  cloth  cost  £20  18s.  5d.,  what  is  that  per 
yard? 

3.  If  9£  barrels  of  flour  cost  £21  3s.  8d.,  what  would 
17-^  cost? 

4.  If  f  of  a  ship  is  worth  £865  5s.  9d.,  what  is  the 
whole  worth  ? 

5.  What  number,  multiplied  by  J  of  itself,  will  pro- 
duce 7i  ? 

6.  What  number,  multiplied  by  i  of  itself,  will  pro- 
duce bi  ? 

7.  A  man  had  4cwt.  Sqrs.  151bs.  of  tobacco,  which, 
equally  divided,  he  put  into  two  parcels :  what  was  each 
division  ? 

8.  Multiply  -ft-  of  7-ft  by  |^.  Am.  9. 

9.  If,  when  wheat  is  6s.  4d.  per  bushel,  the  penny  loaf 
weighs  8oz.,  what  ought  it  to  weigh  when  wheat  is  5s.  per 
bushel  ? 

10.  How  many  gallons  will  a  cistern  contain,  the  diame- 
ter of  whose  base  is  10  feet  and  the  altitude  30  ? 

11.  If  a  staff  4  feet  long  cast  a  shadow  of  6ft.  8in., 
what  is  the  height  of  a  column  which  casts  a  shadow  of 
155  feet  at  the  same  hour  ? 

12.  If  46  gallons  of  water  run  in  an  hour  into  a  cistern 
containing  216  gallons,  and  38  are  drawn  off  in  an  hour, 
in  what  time  will  it  be  filled? 

13.  What  is  the  square  root  of  9  times  the  square  of  16  ? 

14.  A  and  B  go  from  the  same  place  and  travel  the 
same  road ;  but  A  commences  his  journey  5  days  before 
B,  and  travels  at  the  rate  of  29  miles  a  day ;  B  follows  at 
the  rate  of  45  miles  a  day  :  in  how  many  days  will  B  over- 
take A  ? 

15.  How  .many  cubic  feet  in  a  cistern  4ft.  2in.  long,  3ft. 
Sin.  wide,  and  5ft.  7in.  high  ? 

16.  What  is  the  square  root  of  the  square  root  of  £g  of 
the  square  of  -xlfg  ?  Ans.  -£g. 

17  A  father,  in  his  will,  left  $15,000 ;  of  this,  +  was 
for   his   eldest  son,  i-   to  the  second   son,  and  i  to  his 
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■daughter,  and  the  rest  in  charities  :    how  was  it  appor- 
tioned ? 

18.  A  man-  owes  B  $500,  to  be  paid  as  follows  :  8150  in 
8  months,  $225  in  6  months,  and  $125  in  4  months  :  if 
paid  at  one  time,  what  would  the  term  for  payment  be? 
->  19.  A  house  is  50ft.  from  the  ground  to  the  eaves  : 
what  length  of  ladder  would  it  take  to  reach  (he  eaves,  if 
the  foot  of  the  ladder  cannot  be  brought  nearer  the  house 
than  30  i'eet  ? 

20.  If  a  pipe  Gin.  in  diameter  will  discharge  a  certain 
quantity  of  water  in  4  hours,  in  what  time  will  3  four  inch 
pipes  discharge  the  double  quantity  ?         Aim.  6  hours. 

21.  A  gentleman  left  an  estate  of  $J7  500  between  his 
widow  and  son;  the  son's  share  was  <%  of  the  widow's: 
what  was  the  share  of  each  ? 

22.  What  are  the  prime  factors  of  140  *  ? 

23.  What  is  the  hour  when  the  time  past  from  mid- 
night is  equal  to  -fa  of  the  time  to  noon  ? 

24.  What  are  all  the  integral  factors  of  1 100  '! 

25.  How  many  square  feet  in  a  floor  12ft.  6in.  wide  and 
14ft.  8in.  long? 

26.  What  is  the  greatest  common  measure  of  1027  and 
1781  ? 

27  How  much  wood  is  there  in  a  pile  4ft.  wide,  2ft. 
9in.  high,  and  16ft.  6in.  long? 

28.  What  is  the  duty  on  300  bags  of  coffee,  each  weigh- 
ing, gross,  1601bs.,  valued  at  7  cents  per  lb.,  2  per  cent. 
beiDg  the  tare  allowed  and  20  per  cent,  the  ,.uty? 

29.  What   is   the    square    of   the    cube    ro.)t    of   -£  of 

—  and  f  of  tj^;.--?  -I"*-  i- 

5£  16HJ 

30.  How  many  bricks  9in.  long,  4?in.  wide  and  2in. 
thick,  will  build  a  wall  6ft.  high  and  134in.  thick,  round 
a  yard,  each  side  of  the  same  being  2S0  feet  on  the  out- 
side of  the  wall  ? 

31.  AVhat  is  the  interest  of  §276  for  3  years,  at  7  per 
cent.  ? 

32.  Two  men  speaking  of  their  ages,  one  .-aid  that  t  of 
his  age  equalled  '£  of  the  other's,  and  that  th-  sum  of  both 
was  90  :  what  were  their  a.»es  ? 

33.  An  invoice  of  gmxls  was  sent  from  Holland  with 
instructions  to  sell  them  and  invest  th  ^  proceeds  in  cotton. 
after  <lodu\tiii";  a  commission  of  1-J  |>i>--  cent,  on  the  sales, 
and  1  on  the  purchase  of  cotton.  The  e.o,>',Is  were  sold  at 
an  advance  of  5   per  cent,  ou   the   invoice   ;  ,icc    ,-oid   the 
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amount  of  $12,600  was  received :  what  was  the  invoice 
price,  and  what  sum  was  invested  in  cotton  ? 

Am.  Invoice,  $12,600  ;  Investment,  $12,288.1  lVW- 

34.  Divide  $450-  among  4  persons,  so  that  when  A  has 
\  dollar  B  has  i,  C  \  and  D  \. 

35.  Said  A  to  B,  my  horse  and  saddle  together  are 
worth  $150 ;  but  my  horse  is  worth  9  times  as  much 
as  the  saddle  :  what  was  the  value  of  each  ? 

36.  A  drover,  with  beeves  and  sheep,  was  asked  how 
many  he  had  of  each  kind.  He  said  there  were  174,  but 
that  the  beeves  were  - jftp  of  the  whole  :  how  many  of  each 
was  in  the  drove  ? 

37    What   is   the   cube   of  the   square   root   of  -f   of 

5-t-*of-Zi? 

4f     *       450 

38.  A  grocer  mixed  951bs.  of  sugar  that  was  worth  7 
cents  per  lb.,  65  that  was  worth  9  cents  per  lb.,  and  25 
worth  12  cents  per  lb. :  what  was  the  mixture  worth 
per  lb.  ? 

39.  A  man  driving  some  sheep,  cows  and  oxen,  being 
asked  the  number  of  each  kind,  said  that  he  had  twice  as 
many  sheep  as  cows  and  three  times  as  many  cows  as 
oxen,  and  that  the  whole  was  80 :  what  number  of  each 
kind  did  he  have  ? 

40.  A  colonel  forming  his  regiment  into  a  hollow  square, 
found  that,  when  he  arranged  the  men  3  deep  on  each 
side  of  the  square,  he  had  114  men  left;  but  when  he 
arranged  them  4  deep,  he  wanted  114  men  to  complete 
the  arrangement :  what  number  did  hie  regiment  consist 
of?  Am.  750. 

41.  A  merchant  has  due  a  certain  sum  of  money,  of 
which  i  has  to  be  paid  in  2  months,  %  in  3  months,  and  the 
rest  in  6  months :  in  what  time  ought  the  whole  to  be  paid  ? 

42.  A  man  built  a  house  of  4  stories ;  in  the  lower 
story  there  were  16  windows,  each  containing  12  panes  of 
glass,  each  pane  16in.  long,  12in.  wide ;  in  the  second  and 
third  stories  there  were  18  windows,  each  of  the  same 
size ;  in  the  fourth  story  there  were  18  windows,  each 
containing  6  panes,  18  by  12  :  how  many  square  feet  of 
glass  were  there  in  the  house  ? 

43.  What  is  the  .(difference  between  3  times  6  and  18, 
and  3  times  18  and  6? 

44.  What  number  added  to  the  25th  part  of  2600  will 
make  the  sum  145  ? 

45.  A  merchant  has  spices  at  9d.  per  lb.,  at  Is.,  at  2s., 
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at  3,s.  per  lb.  :  how  much  of  each   kind    must   he    mix   to 
sell  the  siiine  at  Is.  6d.  per  lb.  ] 

46.  What  is  the  difference  between  6  dozen  dozens  and 
\  dozen  dozens  ? 

47.  Write  two  millions,  two  hundred  and  two  thousand, 
two  hundred  and  twenty-two. 

48.  What  is  the  value  of  f  of  a  cwt.  ? 

49.  What  is  the  value  of  .325  of  £1  ? 

50.  Reduce  12s.  3d.  2qrs.  to  the  decimal  of  a  pound. 

51.  What  is  the  difference  between  \A—  and  -—  J 

IS  18 

52.  What  is  the  value  of  v/360  000  ? 

53.  Three  merchants,  A,  B  and  (J,  freight  a  ship  with 
tobacco.  A  put  on  board  300  tons,  B  150  and  C  85.  In 
a  storm  there  was  thrown  overboard  125  tons  :  what  was 
the  loss  to  them  severally  ? 

54.  How  many  boards  20  feet  long  and  15  inches  wide 
will  it  take  for  a  floor  40  feet  long  and  30  wide  ? 

55.  A  grocer  bought  a  hogshead  of  brandy  for  $87  on 
6in.  credit,  and  sold  it  for  cash,  with  an  advance  on  cost 
of  $18  :  how  much  was  his  gain,  allowing  money  to  be 
worth  7  per  cent,  per  an.  ? 

56.  What  is  the  difference  of  time  between  May  10, 
1860,  and  August  15,  1865  ? 

57  How  many  hours  from  October  10, 1860,  at  4  P  M., 
to  January  1,  1863,  at  7  A.  M.  ? 

58.  Two  men  hired  a  pasture  for  $35  ;  A  put  in  3  horses 
for'4m.,  and  B  5  horses  for  3m. :  what  ought  each  to  pay  ? 

59.  A  grocer  bought  a  hogshead  of  molasses  for  $30, 
but  8  gallons  having  leaked  out,  he  wished  to  sell  the 
remainder,  so  as  to  gain  4  per  cent,  on  the  whole  ci.^t  : 
at  what  price  per  gallon  must  it  be  sold  ?■ 

60.  Divide  $750  between  3  persons,  so  that  the  second 
shall  have  ?t  as  much  as  the  first,  and  the  third  •'  as  much 
as  the  other  two. 

61.  A  merchant  sold  a  piece  of  cloth  for  $45,  and  lost 
by  the  sale  8  per.  cent. :  what  did  the  cloth  cost  '. 

62.  A  gentleman  being  asked  the  time,  said  that  the 
time  past  noon  was  equal  to  £  of  the  time  past  midnight  : 
what  was  the  hour  ? 

63.  What  is  the  discount  of  $260.85  for  '1  year  and  3 
months,  when  interest  is  8  per  cent.  ? 

64.  A  person  was  born  on  the  1st  day  December,  1814, 
at  4  o'clock  in  the  morning  :  what'  was  his  age  1st  day 
May    18l')l,  at  10  o  clock  in  the  morning? 
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65.  What  is  the  area  of  a  square  piece  of  land,  the 
sides  of  which  are  27  chains  ?  Ans.  72a.  3r.  24p. 

66.  A  merchant  shipped  14  bales  of  cotton  at  £30  10a 
sterling,    4Jhhd.    of  tobacco    at  £14    8s.    3d.    per   hhd., 
210bbl.  of  rice  at  £3   9s.  6d.   per  bbl. :   what  was  the 
amount  in  American  money,  with  exchange  5  per  cent.  ? 

67.  An  inclined  plane  is  40  feet  long  and  5  feet  high  : 
what  weight  will  be  balanced  by  a  power  of  200  feet  ? 

Ans.  1600. 

68.  A  lot  of  land,  measuring  39  feet  by  16 i,  cost  $2500 : 
what  was  that  a  square  foot  ? 

69.  What  is  the  area  of  a  parallelogram,  the  height 
being  360  feet  and  width  271  yards  ? 

Ans.  32,520  sq.  yd. 

70.  A  merchant  owes  in  England  £350  15s.  3d.,  but 
has  shipped  15  bags  of  cotton  at  the  valuation  of  $90  each  : 
what  is  the  remaining  indebtedness  ? 

71.  What  is  the  area  of  a  circle  whose  diameter  is  10  t 

72.  What  is  the  commission  on  the  sales  of  250hhd. 
of  sugar  at  $55  per  hhd.,  at  3-|  per  cent.,  and  2\  per  cent, 
for  guarantee  of  sales? 

73.  There  is  due  in  England,  for  a  bill  of  merchandise, 
£250  sterling :  how  many  dollars  must  be  remitted  to  pay 
for  the  bill,  reckoning  a  £  at  $4.87  ? 

74.  What  is  the  area  of  a  circle  whose  diameter  is  14  ? 

Ans.  76,968. 

75.  There  are  due  in  Paris,  for  several  pictures, 
4565  francs  :  what  amount  in  dollars  and  cents  must 
be  remitted,  reckoning  19 \  cents  to  the  franc  ? 

76.  A  note  of  $350,  dated  October  7th,  and  pay- 
able 6  months  from  date,  is  to  be  discounted  on  the 
22d  day  October,  at  the  bank  discount  of  7  per  cent. : 
what  must  be  considered  the  worth  of  the  note  on 
the  day  of  discount  ? 

77.  What  is  the  value  of  $1000  of  bank  stock  at 
105  per  cent.,  or  5  per  cent,  advance  ? 

78.  What  is  the  least  common  multiple  of  2,  7,  14 
and  49  ? 

79.  A  merehant  shipped  to  Havana  llObbl.  flour, 
at  $5.75  per  barrel,  and  received  in  return  325  boxes 
of  sugar,  at  $3.40  per  box :  what  amount  does  he 
still  owe  ? 

80.  The  double  an$  the  half  of  a  certain  number, 
increased  by  2J,  make  100  :  what  is  the  number  ? 


APPENDIX 


BOOK-KEEPING  BY   SINGLE  ENTBY 

Book-keeping  is  a  plan  adopted  by  business  men  to  B^k.^rppinp 
facilitate  the  interchanges  of  trade,  and  is  simply  ane*p'""td 
arithmetical  record  of  mercantile  transactions.  It  is 
of  two  kinds,  single  and  double  entry.  The  latter 
is  used  when  commercial  engagements  are  very  ex- 
tensive  and  great  accuracy  is  desired  ;  but  the  former 
is  most  simple,  and  is  sufficiently  methodical  for 
ordinary  trade. 

Single  Entry  is  the  kind  treated  of  in  this  work. 

The  Day  Book  is  for  all  mercantile  charges  and  The  day  book 
credits.     At  short  intervals  these  should   be  posted, 
that  is,  transferred  in  date  and  amount  to  a  book 
called 

The  Ledger.     This  contains  the  summary  account  Thp  wd<7CT 
of  each  individual  whose  name  is  in  the  Day  Book, 
with  numbers  referring  to  the  specific  page  of  trans- 
actions. 

The  Cash  Book  shows  receipts  and  expenditures.      Themph  book. 

The    Bank    Book   shows    the    deposits   and    with-  The  bank  b<>..i, 
drawals  of  sums  lodged    in    a  bank  for  safety  and 
convenience  in  transacting  business. 

The  Bills  and  Notes  Payable  shows   to   whom  and  The  i>n;--  p»ya- 
when  an  amount  is  due  ;  and  l,lt 

The  Bills  and  Notes  l?cccii:ablr,  by  whom  a  stated  The bnie  roc,  .* 
sum  is  to  be  paid,  and  the   time   of  expiration  of:,1!e 
credit. 
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A  joint  and  sev- 
eral note. 

The  endorser. 

A  note  not  nego- 
tiable. 

Notes  without 
value. 

When  payable 
to  bearer. 

Days  of  grace 


Business  notes 


Accommoda- 
tion paper : 

Collection 
notes : 

Notes   unpaid. 


REMARKS    ON    NOTES. 

A  joint  and  several  note  can  be  collected  by  either 
of  the  signers. 

The  endorser  of  note  is  liable  for  the  amount. 

A  note  is  not  negotiable  when  the  words  payable 
"  to  order"  are  omitted. 

All  notes,  without  the  expression  "  for  value  re- 
ceived," are  valueless. 

When  a  note  is  payable  to  A  B  or  bearer,  the 
signer  is  responsible  to  the  presenter  only. 

A  note  payable  at  a  bank  has  an  extension  of  8 
days  beyond  its  stated  term.  This  is  called  grace. 
When  the  last  of  these  days  happens  on  Sunday  or 
any  recognized  holiday,  payment  must  be  made  on 
the  day  preceding. 

Notes  passing  commercially  through  banks  are 
cither  those  given  in  payment  of  a  purchase,  and 
therefore  called  business  notes,  or  those  for  which 
the  bank  has  advanced  money,  called  accommoda- 
tion paper.  Notes  are  often  lodged  in  banks  by 
holders  simply  for  collection.  When  a  note  remains 
unpaid  it  is  protested,  or  a  notification  made  to  par- 
ties interested  of  its  non-payment. 
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C  O  M  M  BRCIAL     P  OEMS 

NEGOTIABLE    NOTES. 

Charleston,  S.  C,  Feb.  4,  1863. 
For   value    received,    I    promise    to   pay   Messrs 
McCarter  and  Dawson,  or  order,  five   hundred  dol- 
lars, on  demand,  with  interest. 

WASHINGTON   IRVING. 
3500. 


Savannah,  Ga.,  June  19,  1865. 
Four  months  from  date,  I  promise  to  pay  Ogle- 
thorpe  Hall,    or   order,  three   hundred   dollars,  for 
value  received. 

STEPHEN  DRAYTON. 
$300. 


New  Orleans,  April  5,  1863. 
Sixty  days  from   date,   we  jointly  and  severally 
promise  to  pay  Mr.  F    W    Pickens  seven  hundred 
dollars,  for  value  received. 

JAMES  J.  McCAETER, 
EDMUND  DAWSON. 
5700. 


FORM    OF    ORDER. 

Mobile,  July  4,  1*6:;. 
Messrs.  IIayne,  Aiken  &  Co. 

Gentlemen  :  Please  pay  to  the  order  of  Hon.  C   G. 
Memminger  two  thousand  dollars,  and  charge  to 
Your  obedient  servant, 

JEPFKRSON    DAVIS. 

Note. — The  order,  before  it  can   be  paid,  must  be 
endorsed. 
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RECEIPTS. 


Columbia,  S.  C,  April  19,  1864. 
Received  of  Ethelwald  Preston  one  hundred  dol- 
lars, on  account. 

WILLIAM   MANNING. 


Knoxville,  Tenn.,  Aug.  9,  1865. 
Received   of  James   Montgomery   three   hundred 
dollars,  in  full  of  all  demands. 

JOSEPH  ADDINGTON. 
§300. 


FORM   OF   A   BILL. 

.Richmond,  Va.,  Jan.  1,  1864. 
Mr.  Henry  Addington, 

Bought  of  Palmerston,  Russell  &  Co. 

1  bale  Plains,  500  yards,  @  30cts $150 

2  bales  Homespun,  20  pieces,  600  yards,     @  7cts.    42 

4  dozen  Blankets,  @  $3  per  pair 72 

4  dozen  Scotch  caps,     @  $4 16 

$280 
Received  Payment, 
PALMERSTON,  RUSSELL  &  CO. 
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Remarks. 


6m.  cr. 


January  1,  1SC2. 

William  Wordsworth,  Dr. 

E.  To  5  pes.  Calico,  ISO  yds.,  0>    10c. 

•20  pes.  Hiiilii,^',  BOO  yds.,  Or   122c. 

6  pes.  OsnaOurgs,  100  yds.,  (7,   Hie. 

10  i>cs.  Klu'.-Crf:',  200  yds.,  (7  25c. 


$15  00 

l  7r.  «.fi; 

!    10  00 

||  50  00  150  00 


4m. 


Paid  to 
B  &  C, 
Factors. 


5.  I| 

James  Argyle,  Dr.     jj 

To  10  pes.  Scotch  Plaid,  400  yds.,  0775o7 

20T 

William  Wordsworth,  Dr. 

To  Cash  paid  his  order, 


,300  <  0 


55  45 


4m. 


30. 
William  Wordsworth,  Dr. 

To  100  pes.  Kersey,  300  yds.,  (ai,  50c. 
50  pes.  Plains,    100  yds.,  ©  3(lc. 
50  pes.  Bro.  Homespun,  2000  yds,  ©5c. 
20  pes.  Chintz,  600  yds.,  ©  6c. 
1  doz.  Hdkfs. 


1 50  00 
30  00 

100  oo1 

3fi  00 

1!00 


317  00 


19. 
William  Wordsworth,  Dr. 

To  pd.  his  order  to  Walter  Scott, 


30  days 


March  9. 

James  Argylf,  Dr. 

To  2  pes.  Kersey,  100  yds.,  07,.  50c. 

20  pes.  Bro.  Homespun,  600  yds. ,("5 

GO  pes.  LoDg  Cloth,  1200  yds  ,  (7  10c 


;  50 
so 

120 


10  35 


200  00 


3m. 


April   C. 
E.I     James  Argtle,  Cr. 

By  Cash, 

!               "      """          "'    9. 
j     James  Argylk,  Dr. 

| To  2o  pes.  Calico,  GOO  yds,,  (78,1c. 
July   1. 
K.       William  Wordsworth.  Cr. 

P.v  Cash, 

I  '  *• 

iv        Cash  Account,     -■  Cr 

I  P.v-  Cash  pd.  travelling  expen. 
21.  "~ 

E.       William  Wordsworth,  Dr. 

To  2  cases  Shirt  iri;s,  3000  yds.,  (7  ]0<- 


350  00 


5070 


: boo  oo 


3ti'    00 


!12 
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Remarks.  | 

E. 

July  24,  1862. 
James  Argyle,                             Cr. 
By  order  on  Str.art  <fe  Co. 

275 

00 

E 

Aug.  5. 

William  Wordsworth,               Dr. 

To  1  case  plains,  40  pes.  1000  yds.,  (m50e 

600  00 

L'dg'dfor 
Collect'n 
in  Bk.  St 

E. 

10. 
James  Argyle,                             Cr. 
By  note  at  3m. 

137 

59 

4m. 

E. 

20. 
James  Argyle,                            Dr. 
To  10  pes.  Plains,  300  yds.,  @  30c. 
2  doz.  Hdkfs.,  @  2f 

90 
5 

00 
50 

95 

50 

E. 

Sept.  5. 
William  Wordsworth,               Cr. 
By  Tash, 

500 

00 

E. 

Oct.  9. 
William  Wordsworth,               Dr. 
To  1  bale  Blankets,  200  pr.,     @  $2. 

400 

00 

6m. 

E. 

12. 

James  Argyle,                            Dr. 

To  1  case  Ga.  Plains,  1000  yds.,  @  30c. 

1  case  Bro.  Homesp.,  1000  yds.  @.  6c. 

1  case  Blankets,  100  pairs,        (w,  $2. 

20  pes.  Long  Cloth,  400  yds.,    @  10c. 

300 
60 

200 
40 

00 
00 
00 
00 

600 

00 

E. 
1 

Nov.  5. 
William  Wordsworth,                Cr. 
By  note  at  3m. 

600 

00 

E. 
E. 

6. 

Jas.  Argyle,                               Cr. 
By  Cash, 

331 
41 

41 

Dec.  1. 
We  Wordsworth,                     Cr. 
By  bal.  to  new  account, 

00 

E. 

6. 
Jas.  Argyle,                                Cr. 
By  Cash  to  bal. 

1 

1 

32*7 

00 

E. 

*                     Jan.  1,  1863. 

Wm.  Wordsworth,                     Dr. 
To  bal.  from  old  acct. 

41 

)0 

E. 

10. 

Wm.  Wordsworth,                      Dr. 

To  2  bales  Broadcloth,  300  yds.,  @  $2. 

600 

00 

1                                        •                            1 
E.      Wat  Wordsworth,                      Cr. 
By  Cash, 

1 

350 

00 

Note. — The  letter  E  shows  that  the  charge  has  been  entered  into  the  Ledger. 
Note.— It  will  be  noticed  that  a  few  names  and  entries  only  are  given. 
These  are  sufficient  to  show  the  method. 
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Dr. 


LEDGER. 

WILLIAM  WORDSWORTH. 


Cr. 


1862. 
Jan.  1 
20 
30 
Feb. 19 
July  21 
Aug.  5 
Oct.  12 


1 

2 

6 

'.» 
10 
12 


18C3. 
Jam    1 
10 


20 
21 


To  am't  fr.  D.B. |  $150  00 

55  [45 

317  00 

10  3D 

I 
300  00 

I 

500 ; 00 


To  bal. 
■  am't  St.  D.B 


400 


1741 


00 


00 


41  00 
600  00 


1801. 
July  1 

Sept.  5 
Nov.  5 
Dec.  1 


1863. 
Jan. 10 


Page  j !         ! 

9      Byam'tfr.D.B.j;$60ojoO 
11  •■         "        ;'  500;  00 

13  "  , '  ooo  oo 

I 
17     IBal.tonewr^'t      4100 


By  am't  fr. D.B 


1741  00 


350  00 
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Dr. 


JAMES  ARGYLE. 


O. 


18C2. 
Jan.  5 
Mar.  9 
April  9 
July  29 
Aug.20 
Oct.  12 


Page 
8 

10 
15 
25 
30 
50 


To  am't  fr 


D.B. 


$300 


00 


200 1 00 
50  00 


175 
95 

600 

1121 


1862. 
April  6 
July  24 
Aug.  10 
Nov.  6 
Dec.  6 


Page 
15 
20 
25 
35 
62 


By  am't  fr.D.B 


$350 
275 
137 
331 
327 

1121 


BOOK-KEEPING. 


:i» 


CASH   BOOK. 


Dr. 


CASH. 


Cr. 


1862. 

Jan.  1 J 
April  6  j 
July  1 
24 
Sept.5 
Nbv.  6 
Deo.  6 


1863. 
Jan.  1 


To    Cash    on| 
hand  i 

To  Cash  fr.  J. 
Artiyle  | 

To  Cash  fr.  W.I 
Wordsworth 

To  Cash  Stu- 
art &  Co. 

To    Cash   W. 
Wordsworth 

To    Cash    J. 
Argyle 
To    Cash    J. 
Argyle 


To  bal. 


$ 1000  00 
350  00 
600 I 00 
275  00 
500^0 
331  11 

327' 00 


38  41 


1802.    I  j 

Feb.  1  Bv   pd.   note 
j   to  Ilk.  S.  C. 
;By  pd.  rent 
By  Sund.  for.! 
i   house  1 

jjuly   4,p,yTrav.Exp.;. 

'  I  Cash  Sales      | 

JBul.    to    n<:w 
I  acc't  j 


3383  43i 


$550  ( 
j   200  I 

;  250. 
I  350  I 
2000  I 


38  41   3J83  is 


jyoUe— Though  not  inserted  in  our  form,  yet  all  rc^ip'H  and  uxpeudi 
turea  are  to  be 'entered  in  Day  Book. 
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Dr. 
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The  attention  of  Booksellers  and  Teachers  is  invited  to 

;|rit|metital  Series, 

Prepared  for  th     use  of  the  Schools  and  Acadenr'es —  j 
Male  and  Female— of   the  Confederate  States:   -o  he 
issued  as  soon  as  practicable. 

1.  Leveret*  s  P'^'niaiy  Arithmetic. 

2.  Levereti's  Mental  Anthmetr*. 
I    2   Levereft's  Common  'School  Arithmetic 

4.  LevrTett's  Academical  Arithmetic, 

SIMILAR  TO   THE    PRECEDING,  BUT  ENLARGE!). 

§.  Leverett's  .Academical  Algebra. 
6.  Leverett's  Plane  Geometry 
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